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PART L 



EXEBCISE I. 

1. 6+4+3-2-1+0=12-3=9. 2. 6-4-3 + 2 + l-0=8-7«l. 

8w 10+12+12+2+3=89. 

4. 25+24-6-8+1-0=60-14=86. 

6. 30+4-33-24 + 3+0=37-67= -20- 

6. 36-12+12-6+0=48-17=31. 

7. 8+15-0-9-12=23-21=2. 

8. 6+4-30-4+4-0=18-34=-21. 

9. 20+12+6+2 + 10=60. 10. 8-8-4+16-0+0=16. 
11. 6+0-2-16-4-0=-16. 12. 0+4+6-8-5-0= -3. 
13. 40+36-24-10+0=42. 14. 46-40-0+48+48-3=98. 
16. 0-21+48-66+24-40=72-116= -44. 

16. 40-45+16-6-0+2=68-61=7. 

17. 240+120-36-140=360-176=184. 

18. 108-80+20-12-0=128-92=36. 

19. 30+48-0-24-0=78-24=64. 

20. 30-0-0+144-64=174-64=120. 

21. 16+60+0 + 10+18=104. 22. 0-10 + 120+18-0=128. 
23. 24-0-45+0-48= -69. 24. + 60-16-0+40=74. 

4 7 4 

8+0 6-1 20+0 5 
D. A. K. 1 






2 EXERCISE I. "^ 



4- 



27. i±|±l-l±fr«H.l£l|z_3=2-l+2=3. 

4X2. 



28. 



i-T+i+s=«-2i+^+*'=^- 



29. »:^_l?+i-3^=3-3-6=-6. 

o To 

30. <'±3|ri!_l.a±^%?0^«=2J-16+8l=-4|. 

31. 16+4+0+26+9+1=66. 

32. 32+12-100+9+6=68-100= -j42. 

33. 64-4+0+76 + 99=234. 

34. 80-28-0+60+64+9=203-28=176. 
36. 64+8+0+125+27+1=226. 

36. 266+48+16-40-14+760=1016. 

37. 126-18+3-16-36=68. 38. 266-0-260 + 108-1=113. 
39. 384+20+60+9+3=466. 40. 260-226+136+27-46=142. 
41. 32-48+0-600+30= -686. 42. 0-0 + 676-25-64=696. 

43. 16-80+300-600 + 626=361. 44. 162-108 + 72-12 + 1=116. 

45. 160-80+200-76+46-16=236. 

46. 0+320+96-460-270+75= -229. 

47. 128+32-20+0-180+12= -28. 

48. 2660-2620+2160-900+0=1300. 

?^-?i^M:^=16+12+9i=371. 



49. 



60. ?.\t«-??Z_%11^4^6-4i + 4=5|. 

126 + 226 + 180 - 136 160-180 12-64+108 395 20 66 
60 25 "^"~~4 "50 "^25"^ 4 

= 7i^7+| + 16i=25i, 

_ 128-192 + 64 81-18+6 125-125 + 15-10 ^ ,, -, 1 
63. jg ^ + =0-W^ + li=j^. 



4 + 6+5 270-900+625 , 16-100+54 3 5 

20 3 "*" 15 '"4"*'^' 12* 



56. 



4V 



V 



ilL-' EXERCISE ir. 3 



^r- 



^6. 4«+4lx5»^0»+4xl*=16+260-0+4=270. 
24^12 W-%^75j^25&»_„ -.^^^_„., 



EXEBCISE n. 

2. 16a -166 -23. 4. 17x+28y-3z. 6. 12a3-lla-3. 

8. ISay^-hy^-Sxy+Bx+lly. 10. 22a:«-4x*+x+10. 

12. 20ar*+16a^ + 9a;«+5x + 8. 14. -6o+106+7c-16(i. 

15. -6o*+1263+ c*+2bc- 7ca+ 2ab 

a* +6c'-36c + 8a6 
46«-2cg - 3ca-10a6 

-6oa+166* + 4c«- 6c-10ca 

16. 6«»+ 7y2+2z>- 6yz+3a?a 

2a?' -3«»+ 4yz-2a?js 

7a;*+ 4y2 - Syz+^z 

- 2a?« -\-lSyz 

ISx^ + lly'^- z^+ 9yz+5xz 

17. 7a:2 -3a'+2yz+12a?«- 4xy 

9a^+ 2y2 + 4x2+ 2xy 

x'— y* — Sxz 
- 4x^+12ya -13x2+12xy 

13a;2 + 13i/2 - s^a + 2yz + 10a;y 

18. 4a' - 2ca -36 -14c 19. -16o»- a26 - 26' 
-2a2+36'- 4c2 +76 + llc - 4a»-lla26- 7a62+ 963 

a2-262+llca+8a-96 6a» - 4a63+ 96^ 

3ag -9a+46+ 2c - 2a»+ 6a*6 

6a3+ 62+ Be'-"- a- 6- c 12a'6 - 6^ 

-15a8+ 6aa6-lla6^+156» 

20. 4a2 +126c 

662-7c2+ 96c + 2ca 
3a2 + 262 + 6c-3ca-7a6 
-868- c2_io5g 

7a2 -8c«+r26c- ca-7a6 

21. 3x3-10ya+ 6i»- 7yz 

- a;«+ 42/2-10^2 +3xy 

s^+llyz + 8xz-2xy 
4sfl— ^yz+ xz 
-2a;«+ 6j/2 -9x2- xy 



22. 2a3-7a«6 +46' 23. 1+ 3x +2x» 



- X 



a 



- a8 +6a62 +2c3 4 -2x2-8x^+7a:4 

6a«6-2a62+ 6»- c^ 12x-4x2 +12x« 

-4a6a -7c8+262c 6aj3+7x» -llx« 



a'^-2a26 +66'»-6c8+262c 6+15x- s?^, x8+7x* 



EXERCISE ni. 



24. 



2G. 



27. 



28. 



29. 



30. 



12iraya-4a:y»+6y4 
-8a:*+2a^+ 2xV -Syf 

a:* ~ 2g»y' 

- 4x* + 5«>y + 12a^y2 + 7a;y» 



26. 11a;* -2xf 

Sxhf - 2ar^' + 7xy^ - St/* 
Sx*-7a^ + y* 

-12a:*+4a;^ + 6xV 



7x* 

4o» +12a» - a -10 

6a*~ a^+ 2a^ - 7 

-3a« + 9a2+ 4o 

- a*- 2a* lla+ 9 

- a*+ 4a» -> 6 

3a*+16a»+Ua2+14a-13 

llx»+14iray-7a:y2 + a' 

aJ»- 2r»y + 8x1/3 -7y»+8i/*z- 22* 
4x» + 2y» - ll2;8 + ^yz^ - Sari/z 

+ 4a;y3 + 8y' - 72/^2 + 1228 - 4yz^ + 4txyz 



IQx^-^l^Thf 



^2y^-4yh 



+ xyz 



a8-lla2d-4a6«-26»- hc^ 

9aV)+ a62+46» - a6c + 6c8-ac» 

-a» +3a6*-26»+46ca c^ 

2a2& -36c2+3a6c-7c« 



,2ahc 



-CUi^ 



a^x-^2a^x^ -7x* 

6a* -3aV+4aa?»- a:* 

-2a*+6a'a? +3a:*-2a:' - 3 

- a*-6a8x -2a:*+4a;» - 9 

- a^a^ +7a:*-2a:»+ar'- 1 



2a* -2a2a?+4aa:» 

- a:'«+«^a-2a?a'-7a* 



+«a-13 
+3y*-2xV-4a?y' 



- ar*-3a:'a 

-2a:* +4x«» - y* ' ' -10a?y2^+ 4x238 

3x* -a%a 4-7a*+32/* -^a^ + Qxy^ 

4a:»j5 +2y*+2a:2^2^4^+10a^32 

- 2xg» 7y* - Sxyz^ 



BXEBCISE m. 



2. 14a+2&+c+8. 

6. 8a+215-21c+ll. 

10. -10a«+4a26-6». 

14. 2a+6&-4c-2. 

18. -18a»+36»-8c8+166c-4a6. 



4. a^+2xy+lly^+5. 

8. 6aa-962+12c2+2d». 

12. 2a^-{-24xy+2yK 

16, a2«io6a.8^^26c + 6ca-2a6. 

20. -6x'+27y*-3z»+4y£^-ll«««, 



EXEBCISE IIL 



21. 



23. 



25. 



26. 



28. 



30. 



32. 



34. 



35. 



3G. 



37. 



38. 



39. 



8a»+8a»-2a+ 7 
3a» +7a- 4 

6a»+3a2-9a+ll 
4b* -2a;y' 



22. lla:*-2«»+3a^- 8a? 

8a:* -. a:2+ 7x->U 

8«*-2a:»+4a:2-16x+U 

24. 12a«*7a*+3a8 -7 

2a* -3a'+2a-5 

12a«-9o*+3a»+3a»-2a-2 



12x*y 



2ar8- xhf + 7aAf^ 






2a* 



-2a^+13a;*y-7x»y*+3a:^» -2y« 

27. x^ +64 

g*-4g»+16x 

4a:2-16x+64 



4a»6+ 7a«6> -26* 

- 7aa62-2a68 + 36* 



- 2a* + 4a»6 + Ua^b^ + 2a6» - 56* 

afi +3a:y* 

a:g4-2x*y + 3a:*y'-2j?y*+yg 

16a:* 4-y* 

- 16a:* + 8a:»y + 4x2^8 ^ 2a:y» 

7a:y* - 2a:ay* 
~4ar» +3a:»y3-2a;y8+y* 

4a:* + 7a|y» - 6a:^2 + 2a:y8 - y* 

4a:*-8aV 



29. 16a:* 



+y* 
8a:»y + 4a:y + 2a:y» + y * 



31. 



33. 



16a:* - 8a:»y - 4a:y - 2a:j/»" 

4a» 
8a8+2a26+6a6»-26» 



a8-2a26~6a6a+26» 



7a6*-26» 
1 3ag>f6a*6~2a8 6« 

- 13a» - 6a*(> + 2a^l)^ + 7a6* - 26» 



4a:* 



+ scy^ 



+2xy- a^^-y* 



''Bx^y-2xhf^+2xy*+y^ 
2sfi+4ta^ +9 6a:» +4a:+7 



4a:8~ a:»+4a:-2 
6a:« + 3a:2^4^^7 

4a:*-2a:8+3a:» +9 
6a^+2a:*+2a:* +5x--3 

6a:«+6a:* +3a:2+5x+6 

6a»+4a?a: + 3aa:» 

2a^a:- aa^+ a^ 
2a!x?^Zii? 



(J?X 



6a»+7a2a: 



+4a;* 



a*-2a% + a^ 

2a*+6a'a:+3a2a:* -^tx^ 

6a* + c^X'\- <j?:^-^a3? 

9a*+4a3a:+4a2a?-4aa:«-4x* 

2a:» + 9af 

6a:» + 3a:' 



7a:» + 3a:*+ 9x 
7a:»+3a:3- 6x + 7 



6a:»+3a:^+4a:+7 
-3a:3 

12a:5 ^5a. 

6a:g+6a:*+8a:^+5a:+6 
6a:« - 6a:* - 3a:a -0 

6a'+2a«x-4a:* 
6^+7aV+4jc» 

-^^aj-Sx* 



10a*-4a»x-2a8a:3_ ^^ 
9a*+4a»a:+4a'a:'-4aa:»-4a;* 
a* - 8a»x - 6a2a:a + 8aa:» + 4ar* 

0^ +8a:-2 

2a:»+ a:»- a:+6 
4x«+2^j-7x+4 

7x»+3^-6a: + 7 



14a:-7 



EXERCISE IV. 



40, Cx» +2a^- y« 

6ir» + 4^^ - 2a; V + %* 



12x5 

2x*^-4r*y 
6a:V 



+4dp^+ y^ 
- a:Sf^+3y» 
+2a%'-3a:^ 





13«6+2a:4y« «»ya+2a;V+^y" 


14a;«+2a?V +2a;V +^^ 
13a?8 + 2ar»v - a?^^ + 2a^^ + 4y ^ 




. 




X^ +0^^ 




EXERCISE IV. 


31. 


2a + & 
2a +85 


82. 


8a? + 2y 

4a? + 3y 




4a*+2a& 
+6a6+86a 




12a?* + 8a;y 

9a:y + 6y« 




4aa+8a6+362 




12x«+17a:y + 6y'* 


38. 


5y - 7« 
4y - 2« 


34. 


a + b 
o - 6 




20^2- 28y« 
20ya-38y«+14ij3 


• 


a*+ab 
-a6-6« 


35. 




36. 


3a«- 4a + 5 
2a+ 5 








6a»- 8a«+10a 

15a2-20a+25 




6a»+ 7aa-r0a+25 


37. 


bx^^ 4a? - 3 
3a; + 4 

16x»+12a;a- 9a? 

20a;»+16a?-12 


38. 


2a?«-3a?y + y« 
2x +3y 




4a?»-6a;2y^2a?y2 

6a;5^-9xy2^.3y3 




16a?»+32ar«+ 7a?-12 


4a?» -7a;y«+3y» 


89. 


4«B-2aa? 4- a* 
2x +a 


40. 


7a2- 6a + 3 
3a - 2 




8a?»-4aa?*+2a*a? 

4aa?«-2a2a?+o* 




21a»-16a»+ 9a 
^14o2+10a-6 




8«» +a» 




21a»-29a2+19a-6 


41. 


3ai»- 7a? + 1 
2a? - 6 


42. 


aj*+oa? +a* 
a? -a 




6a?8-.14a?»+ 2a? 
-16a;»4-86x~6 


a?*+aa?*+a'a? 
-oa!*-a*a?-a* 




6aj»-29aj3+87a?-5 




a?» -o« 


43. 


2a?«-. 46a? + 86^ 
2x " Bb 


44. 


4a?»- 8aj3- 2a? + 6 
8a? - 5 




4a?»- 86a;»+ 66«a? 
- 66a?«+126»a?-96» 




12a?* - 9a?»- 6a:»+16a? 
-20a?»+16x2+10a?-26 



4a?»-146««+186«x-96» 



12a?*-29a?»+ 9a?«+26a?-25 



EXEBCISE IV. 

45. 3a»+ 6a«- 7a + 3 

2a - 8 



6a*+10a»-14a«+ 6a 
~ 9a«-15a«+21a-9 

6a*+ a»-29a»+27a-9 



4C. 6a»- 8a«6- 6a 6«+46» 

8a + 6 5 

16a*- 9a»6-16a26a+12a6» 

26a»ft - 16a»6a ^ 26afe».f 205^ 

16a*+16a»6-30aa6a-13a6»+20M 
*^- 4y - 8& 



48. 



8y*+126y«- 86V-1268y 
- 6&y»- 96V+ 65»y+9&* 

8y*+ 66y»-176V'- 66»y+9M 

a*-aa^+o*«'-a'« +a* 
a; +a 

a*-aa*+a'iB'-a*«"H-a^ 
oo:* - a*sfl+a^a^ - a*a:+a' 

x^ «...+a» 



49 3«*- 2a:8y+ 4a;V- 7a!y» +16y* 

2a; -p^ 8y 

6a:»- 4sc!h/+ Sa^^-'lia^-{-S2xy^ 

- 9g*y+ 6g»y»~12g»y«+21ay^-48y g 

6x5 - aSa:*^ + i4aJg,a « 26aV' + 53ay* - 48jf» 

60. a^ft'^- aft +1 61. 2a»- 8a? + 4 

oft -1 8a»~ 2a? - 6 

a*6«+ o26»+ aft 6a;*- 9a;»+12a;« 

- a»ft»- aft-1 - 4a?»+ 6a;»- 8a? 
"^p Ti" -10a;' +163?- 20 

6a;*-13a;»+ 8ar»+ 7a?-20 

62. 4a;'+ 2a? + 3 63. 8a«- 3a - 1 

ajs- 3a; - 4 2a«+ 4a + 8 



4a;*+ 2a:»+ 3a;» 6a*- 6a»- 2a2 

-12a;»- 6a;«- 9a? 12a»-12a«- 4a 

-16a;»- 8a?-12 9a«- 9a^3 



4a?*-10a;»-19a;»-17a?-12 6o*+ 6a«- 6a»-13a-3 

54. 7y*- 42( + 8 66. y^+4y +16 

2yg- 4y - 3 y»-4y +16 

14y*- 8y«+ 6y2 y*+4y»+16y* 

-28y»+16ya-12y -^-16y«-64y 

-21y»+12y-9 16y«+64y+266 

14y*-36y»+ y« -9 y* +16y« +266 



8 



:i?XEBCIS£ IV. 



56. 



26«-46^+26» 

6*- 262+1 



57. a*+Sa»- 2 
i*-4a»+ 1 



a 



6* 



-26* 



+ 1 



58. 



a* 4-40^*+ 4 
a:W-4a:»+ 4x» 



59* 



a8+3a«- 2o* 

-4a«-12a*+ 8a« 
o*+ 3a»-2 

flS- a«-13a*+lla2-2 

2y« +3y»+ 6 
3y« -2y»- 3 



4ir»-16a:«+16«» 

4a:«-16iB»+16 



rl2 



- 8a« 



60. 



61. 



+ 16 

2a2- 3a6 + 
3a«-. 4o6 - 



6yia+9y»+16y« 

-4jf9- 6y«-10y» 
- 6y«- 9y^^-15 



362 
262 



6a*- 9a86+ 9a262 

- 8a»6+12a262-12a6« 
>- 4a262+ 6a6«-66* 

6a*-17a»6+17a262- 6a6»-66* 

4^2 - ^ax + -a? 
2a^- 4aa? - 6^2 



8x*- 6oa:»+ 2a2x« 

-16ax»+12a2x2- 4a»aj 
-20a2a?2^.i5a8j..,5a4 

8«*-22a:p8- 6a2a2^iia8a._5a4 



62. 



63. 



64. 



2a^- ^xy - 



2y2 

4y2 



10a:*+ 8a:«y- 4a;2^ 

-16iF»y- 12x2^2 ^, 6a^s 

-20g2y2_i6a^8^,8y4 

lOx*- 7a%-36a%2_ 10x2/84. 8^4 

2j^- 362^2+ fc4 
3y*- 26V -26* 
6y8-. 962y«+36V 

- 462y«+66*y*-26V 
-46V+66V,268 

6y«- 1362y«+56V+4&V-268 

g2+2xy+ y2 

a*- x*y+ a:2y2-. a;aj^8 

2±hf - 2x2y2+2a%» - %xy* 

sfi+ x*y '■ - xy^-y^ 



EXEBCISE iVi ^ 



65. a«+2a«6+4a6« + 86» 



- ia^d - 8a»6» - 16a26» - 82a6* 
4a8&«+ 8a^6»+16aM+82y 

a6-2a*6 -16a6*+326« 

66. 2a^-3a? +4 67. 3a» -2a» +3a -1 

2a; -3 8a +2 



4;p8 -6«»+ 8a? 9a« -6a* -^9a^-Sa 

-eg* + 9a?-12 6ag -4a» +6a-2 

4a;«-6a?*-6j^»+17x-12 9a«+6a»-6a*-4a3+9aa+3a-2 

68. 2a;* -Bxy^ + y^ 69. x»-3aa;* +2a* 

3x " y 2a; +3a 

6aH* -9a;^*+8a;y* 2a;«-6aaH^ +4a»x 

-2a;*y +3gy*-yg 8aj;g-9a»a;* +6a» 

6a;«-2a;*y-9a;ay»+6a;y*-y« 2a;«-3aa;«-9aaa;*+4a»a;+6a«" 

70. x^ -2x^+3 

2x -6 



2a;« -4a;* +6a; 

-5aH^ +10a;g -15 

2a;« - 6a;» - 4a;* + 10a;» + 6a; - 16 



71. a;» - a'a;* + a*a;« -2a« 

2x -8a 

2^^ -2a«aH* +2a*^» -4a«x 

-8aa;g +8a»a;* -^Sa^x' 4-6a'^ 

'2a;7 - 8aa;« - 2a«aH» + 3a»a;* + 2a*a;» - 3a'a;» - 4a«a; + 6a'' 

73. a;* -2a; +1 

a;3-4 



a;» -2a;8+ a;^ 

-4a;» 4-8X-4 

x^ -6a;*+ a;a+8a;-4 

73. ar^ -2a;« +8 

2a;»-3a; ^1 



2a;' -4a;* +6a;2 

-3a;« +6a;» -9a: 
- a^ +2a;» -8 

2a;7-3a;»- a;5-4a;*+6a;'+8a;»-9a;-3" 



74. o«-2a«6« - 6« 

a"- a6« +6» 



a8-2a«6a _ ^855 

- ««6» +2a*6* +dbi^ 

ag&» -2a»6g -6» 

<i8-8a«6»+a«6»+2a*&*-3a86»+a67-6» 
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EXERCISE IV. 



75. 



76. 



77. 



78. 



79. 



80. 



81. 



83. 



a« - a^hc + 
a* "he 

o" - 2a«6c + a*b*c^ + a*bh^ - 6«c» 

a^+ft* +c' - ah -ae - be 
a +b +e 

a^+ab'^+ac^- a^b -a^-dbe 
a^b+b^ + bc^ ^dt^-abc-h^c 

a»+6» +c» -Babe 

a^+b* +c" + a6 +ac - 6c 
a -b -e 

a^+al^+ac*+ a*b+ah-ahe 
-a«6-6» - bc^ --ab^-abe+h^e 

—a^e— 6*c~c* ~a6c-ac^+6c' 

a8-6» -c» -3a6c 

-2ajV-8y* - 6y2«2 

a^+2xV-8y* -182/V-92* 
62 +9 -3a + 36 + a6 



a2+ 

o - 6 +3 

a8+ a62+9a -8a2+ 3a6+ a^b 
« ^26- 6»-96 + 8a6-362 - a6' 

ao3 + 36»+27 -90 +96 +3a6 



a* 

4iB3+ 9y' 
2a? + 3y 



- 68+9a6+27 

- 6xy - 2xz - 3y« 



4ic»+ 9y' + z^ - ttey - 2a;;5 - 3y« 
2a? + 3y + z 

8a:» + 18arw2+ 2a:za - l2a^V - 4x*z - 6xyz 

12z^+27y» + 8yz>~18a^3- Qxyz^dy^z 
^z+ 9y^z+ g» - Qxyz-^xs^-Sys^ 



a + 
a + 



'c^ 



6 

a6 
a6+62 



+ «^ 
82. 



-18xyz 



2a? + 

2a? + 



aa+2a6+62 

8« - 4a 
3x ■- 4a 

9aj3-12aa? 

~12aa? 4-160^ 

9a:>-24a«+16a^ 



84. 



4a?2+ 6xy 

6a:y+9y2 
4a^+12a:y-f9y* 

4y - 66 
4y — 56 

16y2-206y 

»-206y^-256« 
16y2-406y+266a 



EXERCISE IV. 
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85. 



a + 

a + 



b 
h 



+ 
+ 



c 
e 



a'+ a6+ ae 

ab+ i^-hbe 
ae+be+ c* 

aa+2a6 + 2ac + 62 +26c+c* 



86, a^-Sx + 4 
a!»-8a; + 4 

-3«3+ 9x2-120? 
4a:a^l2a?-fl6 

a:4-6ic»+17x3_24aj+l6 



87. 



a + 



b 
b 



a^+ ab 

g + 6 

a»+2a»&+ a6« 

a»54-2ay+y 

a8+3aa6+8a6»+6» 



88. 



2aj - 

2a? - 



3y 



4a:»- ^xy 

- 6ay + V 

4x^-12j^ + V 
2a? - 3y 

8x»-24ajV+18xy* 

-12a^+36a!y»-27y» 

8a^ - 86««y + 64a^a - 27|/3 



89. 



a: - 



y 
y 



S/— xy 

- xy -k- y^ 

a^-2xy + y^ 
X '- y 

a;'-2a:*y+ xy^ 

- ar^+2a;y« >- y^ 

a'-Sjt^+8xy' - y* 

a? - y 

a;*-3«»y + aa:^»- ay» 

a?* - 4aj*y + 6a:^* - 4a:y* + y* 



90. 



2a + 
2a + 



55 
55 



4a«+ lOoft 

10o5 + 25 6« 

4a>+ 20a& + 25&3 
2o + 56 

8aS+ 40a>6+ SOoi^ 

20o»&+100o6« ^- 126y 

8a>+ 60a3&+150a6> + 126M 
2a + 6ft 

l€a*+120a»6+800a«6a+ 260a6«" 

40a»64-300a«y4- 750al>»+625y 
16a«+ 160as&-f 600a>&>+ 1000a&>+ 626&« 
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91. 



93. 



95. 



96. 



EXERCISE IV. 


X +4y 92, 


, 3x - 5 


X +4y 


3a; - 6 


«2+4ary 


9a;«- 16a; 


4a:y + 16y* 


- 16x + 25 


c^^^xy+l^^ 


9a~»- 30x + 25 





8a; - 5 




27ar»- 90a^»+ 76x 




- 45a^» + 150x-125 


■ 


27ar»-136a;a + 225x-125 


2a - h 94 


. 2x - y 


2a - 6 


2a; - y 


4aa- 2a6 


4a;^ - 2xy 


- 2a& + 6« 


-2a:y + y^ 


4aa- 4a6 + 6? 


Ax^-^xy + y^ 


2a - 6 


x ■¥ y 


8a»- Sa^b-h 2a6> 


4a;^-4a;2y+ ary^ 


- 4a26+ 4a63 - tfl 


4a:'y — 4a;y2+y' 


8aS-12aa6+ fiaft* - 6» 


4a;» -Zxy^-^y^ 


2a - 6 


. 


16a* - 24a»6 + 12a262 - 2a6» 




- 8a»6+12a26«-6a&'+6* 




16a* - 32a8& + 24a262 -r Sad* + 6* 


• 


a -26 




a -26 




aa-2a6 




-2a6 + 462 




a2-4a6 + 46^ 




a -26 




a3-4a*-»6+ 4a62 




-2a26+ 8a62 - 


• 863 


a3-6a26+12a62 - 


868 


a +26 




a*-6aS6 + 12a«6«- 


- 8a68 


2a»6 - 12a262 + 24a68 - 166* 


a*-4a»6 +16a63-166* 


X -3y 




X -3y 




s^-Sxy 




"Sxy + 9i/« 




a?2-6a:y + 9y* 




a^+Qxy - 9y« 




ar»-6x3y+ 9ar^3 




6x3y-36«ay3^ 


64a^' 


- 9«22,«+ 


64a^-81y* 



-36a;V+108a;y*-81y* 



EXEBCISE V. 
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EXEBCISE V. 



21. «+2)a;«+12a:+20(a; + 10 
a^+ 2x 

lOx+20 
lOx+20 



22. y+4)y2+14y+40(y + 10 
y'^ 4y 

lOy+40 
lOy+40 



23. x-12)a;2- a;-182(a? + ll 
ga-12x 

11« - 182 
llx - 132 



24. a; + 7)a^- 8a?-70(x-10 
a!»+ 7ar 

-10X--70 
-10a;-70 



25. 2a-6)2a2-14a+24(a-4 
2a8- 6a 

- 8a+24 

- 8a+24 



26. 3a-6)3a2-26a+36(a-7 

~ 21a +85 
-21a +85 



27. 2a;-6)2x2+15a.-.50(a; + 10 
2a»~ 5a? 

20x-50 
20ar-50 



28. 8a? + 7)8x2- 5x~28(a;-4 
8a^+ 73? 

-12a?-28 
~12x-28 



29. 3aj-2y)3a«-llxy+6y2(x-3y 80. 4a+6)12a2- ab-b^iSa-b 
Bx*- 2xy 12a«+8a6 



- 9a^+6y« 

- 9a:y+6y» 



- 4a6 - 6^ 
-4o6-6a 



31. 



32. 



a; + 7)«»+3a:3_23«+85(a;3-4x+5 

- 4a;2 - 23a: 
-4a;«-28a? 



5a; +35 
5a;+35 

X - 5)a»- 12a:3+27a?+40{a?« - 7x - 8 
sfi— 5x^ 

- 7a;a+27a: 

- 7x'+86a: 



- 8a?+40 

- 8a?+40 



33. 



2a+8)2a»- 7a«- 8o+18(aa~6a+6 
2a»+ 8a» 

-10a«- 8a 
--10a«-16a 



12a +18 
12a +18 



14 EXERCISE y. 

34. 3a-4)3a»+17aa-43a+20(a2 + 7a-6 

808- 4fla 

21a^-43a 
21aa-28a 



-16a+20 
~15a+20 



35. 2y+5)4y»-10ya-62y-30(22^«-10y-6 

4y»+10y» 

-20y«-62y 
~20y«-5(^ 



- 12y - 30 

- 12y - 30 

36. Sx+4y)3a^-2xhf-'5xy^+^y^(x*-2xy + y^ 

3x3 +4a;^ 

- 60;*^ - 6xy^ 

- 6x2^ - &xy^ 



+ 3xj/*+4y' 
37. 3x-4a)3iE'-16ax3+28a2x-16a8(a;2_4aa;+4a2 

-12aic« + 28a2a? 
-12ax3+16a2a? 



12a^x - 16a8 
12a2a:-16a» 

38. 2x + 3y)6a:«- a?V-23a:y2_122/8(3x3-5ajy-4j(2 

-10x^'-23xy^ 
- lOa;^ - 15gy* 



- 8a:y«-12y8 

- 8xy»-122^ 

39. 2a;-7)2«*-17iC»+41a:2-29x + 28(a;3-6a;2 + 3a;-4 

2g*- 7a» 

-10x«+41a?2 
-10a:»+36a;2 



6x2 -29a; 
6x«-21x 



- 8x+28 

- 8X+28 



40. 4x - 5?/ ) 8x4 + 2x^y - Slxhf^ + 40xy8 - 25y* ( 2x» + 3xV - 4xy2 4. 5y3 

8x4-1 0x»y 

i2x8y - 31xV 
12x»y-15xV 



-16xV+40xy» 
-16xV+20xy» 



20xy*-25y* 
20xy8-26y* 



• .EXEECISE V. 15 

41. 3ar»+4a?+5)&r*+28a»+4ac»+41«+20(2aa+6aj+4 

16a:>+82x»+4l4? 



12«»4-16x + 20 
12£3+16x+20 



42. 2«3-64f + 6)6«*-23a:»+82aj»- 9«-18(8*«-4a;-r3 

- a»a+14x*- da; 

- aB»+20a;>-24a? 



- 6a?a+16a:-18 

- 6«»+16a;-18 



43. 4i»~5a?+10)20«*-83a:»+72«»-85»+80(6a?2-2a;+3 

20g*-25aH»+50gg 

- 8ic»+22a^-36aj 

- aB»+10aja-20a? 



12a;«-16x+80 
12a:2-15a:+30 

44. y»-5y-^12)2y4-163f'+ 2y»+92y+48(2y»-6y-4 

2y^-10y8>-24ya 

- ^+26y«+92y 

- 6y'+30y«+72y 



- 4ya+20y+48 

- 4^+20^+48 



45. a3-6a-10)3a4-23a«- 5a«+80a+66(3a«-6a-6 

3a*--18ag-80o« 

- 6a8+26a«+80a 

- 6a»+30a»+60o 



- 5a3+30a+60 

- 6a2+30a+60 



46. «2^5jpy^72^ja4_8a5»y+21aiV-16a:y«-7y*(««-3ay-y« 

ag*-5a^y+ 7aeV 

-3ir8y+i4a.iy_i6xyS 

-3«'y+16«BV-21a!y» 



- a;V+ 5a^-7y* 



47. «2_4^_3a2)a^^9ajB8+12a2a5a+36aas8+16a*(ar»-5(i«-5o2 

»*--4a^-_3^^ 

- 6ax» + 16a V + 360058 
-6a»8+20aV+16ax8 



- 6aV + 20aa8 + 15a* 

- 6aV+20aflc3+15a* 



16 EXERCISE V. • 

48. 2a«-4a6-662)4a*-16a»6- 4a26a+40a6«+266*(2a»-4a6-6&« 

- 8a»6+ 6a«6«+40a&» 

- 8a»6 + 16a262+20a68 



-10o363 + 20a68+26&* 
-10o26a+20a6»+266* 



49. 42/»-76y+862)4y4-166y»+2662y«-23&»y + 8^{!/"-26y + 6« 

4y^~ 7&y»+ 86V 

- 86y»+18&«y2-236»y 
~ 86y» + 1462y« - 166»y 



462^2- 7bhf + Sh* 
46V- 76^^+86* 

50. 5a:3-4xy+8y«)6j^-14a:«y+81«2y'»-22a?y« + 12y*(a;«-2«y+4y« 

^^10J?yT2acV--22xy3 
~10x»y+ 8a;aya_ 5^$ 



20xV-16xy8+12y* 
20a;V-16a?y»+12|/* 



61. 3a8 + 6a6-6«)6a*+21a36+31a«6a+27a68-56<(2a2+3a6+56« 

6a*+12fl86- 2a»6« 

9a86+33a«6«+27a68 
9a»6 + 18a«62- 3a6» 



15a^6«-f30a68-66* 
15a«6a+30a68-66* 



62. 2a«-6a6 + 56a)2a*-2a«6- 5a«62+ 4a68+56*(a«+2a6 + 6« 

2<i*-6a»6+ 5ag6' 

4a86-10a*''6«+ 4a6» 
4a«6-12a26«+10a6» 



2a263- 6a68 + 66* 
2a26«- 6068+66* 



63. 3a;2+4aa;-6a«)6a?*- 7a««-36a2x*+17a*a?+10a*(2a:«-5ax-2a2 

6a?* + 8aa»-10a»g' 

-15aa;«-26a«a;a+17a«aj 
- 15aaj» - 20a2a:" + 25a»a? 



- 6a«a;2- 8a8a; + 10a* 



64. 9a;«-7«y+2|/*)27a:*- 8a:»y-36a:"y*+25aV-6y*(3a;*+2a:y-3y« 

27a:*-21aHV+ 6xV 

18a:«y-41«V+26a;j/« 
18a:«y-14a;V+ 4^' 



-27ar»y«+21xy»-6y* 
-27«*y*+21ajy»-6y* 



EXBBCISB V. 17 

8!g*+10a:»y- gasV 

- laa^ - 15ajV+ 3a:y» 






66. ac2 - 3a;y + 2y») 16a?* - 46a:»y - 21j^«4i 6«^ - lOy* (2x2 - 6a:y - ey'^ 

16g*- 6j:»y+ 4x»y» 

-40x»y-26««y«+ 5xy* 
-40a»y+15gV - 10ai« 



-40x V + 16ajy» - lOy* 



57. 7a3 -5ab + 662) 14a* _ 45^35 ^. ig^sji ^ 15^ ^ 186*(2a2 r- 5ah - 36a 

14«*-l0a85+12a «d« 

-36a»6+ 4a«e^-16a6^ 
-36a»6+26o«6»-80a6« 



-21a26«+16a6»-186* 
-21a«6«+16a6»~186* 



58. 3a:2-6aa;-3a»)9aJ*- 9ax»-13aV-16a?a;-6a*(8x2 + 2ax+2a2 

9g*-15aj:»-- 9a^x^ 

6ax»- 4a3a;«-l6a»a; 
6aa;»-10a«aj»- Mx 



6a2«a-10<^a;-6a* 
6a2a:"-10a»a;-6a* 



69. x«-6a;-6)a:«-10a:*+17a^+41«a+7a;-6(a:»-6x2-2ar+l 

afi- Say*- 6a^ 

- 6aj*+23a^+41x2 

- 6a:*+26a:»+30a^ 



- aB»+lla;*+ 7a; 

- 2x»+10a;«+l2a; 



««- 6a;-6 
«»- 6a?-6 

x^~Sxhf-[- 2a^* 

-2«^+ 9x*y?-14a%» 
~2a:^+ 6a: ^ *-- 4a;y 

3a^« - lOa^V + 9^ 
3x»y»- 9xV+6a:y* 



- a;V+3a:y*-2y5 

61. a + 6)a»-6*(a-6 62. 2aj-3y)4x»-9y2{2a;+3y 

a*+a6 4a:2_{55y 

-o6-6» 6ay-9y2 

-06-6* 6ay-9y« 
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18 iXKRCISE V, 

63. a + &)a'+Z>M<»^-^2>4-&* 64. a-h)a^^ly^ {a^+ab+Jy^ 

a*+a*b a^ -a% 



ab*+b^ ab^-b^ 

65. Bx~2a)27a^- 8a* (9a52+6aa;+4a« 

27g»-18aa;« 

18asBa-12a«a: 



12a2a;-8a» 
•12a«iB-8a3 

66. 2a-36)16a*-8164 (8a8 + 12a«6 + 18a63+2769 

16a*-24a«6 



24a86^36a26a 



86a262_816'* 

^ ~ 86a2&a_54a58 

ii 64a6*^816* 

H 64a6»-816* 

|i 67. 2a + 36 ) 16a'» - 816* ( 8a8 - 12a^b + ISdb^ - 276^ 

p 16«*+24a8b 

j -24a86-8164 

5 -24a86-36a263 



36a26a-816* 
36agy»+54a&s 

- 64a68 - 8164 
-64a6»-8164 

68. ic2-2y2)aj8-8y« («*+2a;y+4y4 

2a^a_8y6 
2gV-4ayy 

69. ai2-4«+16)a:?+64 (aj+4 70. y^+Syf 9)2^-27 (2^-3 

a3-4aa+16as y»H-3yg+9y 

43c3-16aj+64 -3ya-9y-27 

4r»-16a;+64 -3y2_9^-27 

71. x^'-sxnf+f)x^+a^-^y^ ix^+xi/+y^ 

y?y -05^ + ^ 






EXEBCISE V* ID 



72. a«+4a+16)a*+16aa+266 (a«-4o+16 

«*+ 4o8+16a« 

- 4a»+256 

- 4a8-16a»-.64a 



16a3+64a+256 
16a3+64a+256 






75. a« - 4&») a« - 4a«6a - 8a»68+3265(a»- 86» 

a' - 4a'6^ 

-8aa6»+3268 
-8a268+326« 

76. x^-xi/+y^)sxfi'~f^ («*+a?y-a^-2r* 

77. a«+2a+4)a«-64 {a*-2a»+8a-16 

a*+ 2a°+4o* 

- 2a»-4a*-64 

- 2a«-4a*- 8a» 



8a»-64 
8a»+16a«+3^ 

-16a2-32o-64 
-16aa^32a-64 

78. a2^5a;+7)x4-8iB8+21aj3-16a;-*7(ar»-Sa-l 

-3jB* + 14x2-16aj 
^3jc»+15ar»-21aj 



- a^+ 6a;-7 

- «*+ 6ic-7 

2.— ^ 



+ ac+ liar*- !!»:•- 6a^+4r + 6(a>»-e« + 6 






88. i> +21^ + am' + »»)«■- V* (is'-aj^ 

- ax";; - ix<Ti^ - JaV - 2j V 



I 84. z'-iitf + y'ja'-aV + S^V- '^+ »'(a^ + A-a^J* + »/+S* 

+ «V +S'" 



£XEBCISE t. 21 

ag4-2a-«y +2aV+ aV 

-2aV -8aV-2ay+ y* 
-2aV -4ay-4aV-2ay* 



oV+2ay+2ay* +y» 
oy4-2ay+2ay« +y« 

86. o+6+c)a2+2a6+2a<j+6»+26c+c»(a+d+c 

a*+ a6+ ae 

ab+ ac+6*+26c-fc' 
a&+ b^+bc 

ac+be-i- c* 
ac+6c+ c' 

> . . * ' 

87. a + &+c)a»-3a6<j+6'+c»(a»-ad-ac + 62*-6(. + c* 

a'+ a^b'{-a*c 

- a^b^a'^c--Sabc + l>>^-^c» 






- ahc-b^C '-bc^ 

ac^-{-bc^+c^ 
ac*+b<^+(^ 

88. a-26+c)a»-86' + c» +6a6<;(a*+3a6-ac+46«+26<J+c3 

a»-2o«6+ ggg 

2a*6- a^+6a6c-86« + c» 
2aS&-4a&3+2a5c 



- a*c +4a6«+4a6<j-868 + c' 



4a6«+2a6c+ aca-86» +c» 
4a5«-8&» +45^ 

2abc+ ac«-462c+c» 
2a6c--46«c+25cg 

ac*-26c*+c» 
iM:»-26c2+c» 

89. a + 6-c)a«-68+26c-c2(a-6+c 



-a6+ ac-6^+26c-c' 
-aft- 68+6c 






5! 

> J 
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90. a2+2a6-h62.^)a*+ M + «* -2a26«-2a«c2-262c2(a2-2a6 + 52_ 

- a«c«-2a6c«-&«ca +c* 

- aV-2a6c2-.62c« +c* 



!!? 



EXERCISE VI. 



I 

IP 
ii;; 



i 



i 



•.: 



ii' 



if 
f 

I 

• L 

J 



11. x^+Sx+l^[x+4: 



12. 



x^ 



a:*+20a;2+100(«2+10 

X* 



2x + i 



8a: + 16 

ar+16 



2x^+10 



20^^+100 
20x2+100 



13. 



a«+12a»+36{a'+6 



14. 



tt' 



9a9+12a+4(3a+2 
9a2 



2a8+6 



15. 



16. 



17. 



18. 



19. 



12a8+36 
12a' +36 



6a + 2 



12a + 4 
12a+4 



16a«a?' + 40a<a; + 25a* ( 4a3aj + 5a 
16a«a;a 



8a?9+5a 



4tOa*x + 25a^ 
40a*x+25aa 



22x*y^+da^ 



121a^* + 66x««* + 9x* ( llx*y^ + Bx^ 
121a:8y4 ^_^__J 



66afiy^+9x* 



10a;«-7 



26aj*-70x2+49(5x2-7 
25x4 

-70xa+49 
-70x2+49 



36a«-60a8+25(6a»-6 
36a« 



12a8-6" 



-60a»+26 
-60a»+25 



lOOaS - 60a4 + 9 ( lOa* - 3 
lOOaB 



20a* -8 



-60a*+9 
-60a4+9 



EXERCISE Vr. 



2$ 



20. 



144a»&* - 216a62 + 81 { 12a6« - 9 
144a«6* 



24a&2-9 



-216a6'»+8l 
-216a6«+81 



21. 



14a;2-8 ^ 3a2 



49aj*«a 

-42a''a;»z + 9a* 
-42a8a:"« + 9a* 



22. 



lOafea - 2c« 



26a2M - 20a6ac»+4c«(5a52 - 2c^ 
26a»6* 

^20aiV+4c» 
-20a6*c»+4c« 



23. 



UaP'llyz^ 



49aJ* - 154a;2y«« + 121y V ( 7x^ - llyz* 
49a^ 

-154x=*y«»+121y''«* 
-164a?V'+121yV 



24. 



4-28ar+49«»(2-7ar 
4 



4-7a? 



-28a; + 49a:a 
-28a?+49a;2 



25. 



1 - 6a«»+9a2a^(l - 8aar^ 
1 



2-3aa;8 






26. 



16-24aj+9a?«(4-3a? 
16 



9-80ic2+26x<(3-6x« 
9 



8-3a? 



-24x+9«' 
-24x+9a:» 



6-5a:3 



4-3a? 
3-6a;a* 



-30a:3+26ar* 



27. 



2~9a;2 



l-18x«+8Lc*(l-9x» 
1 

-18aj* + 81a;* 
-18a;*+81aj* 



9 - 30xy2+26ary (3 - 6x?/ 
9 

6 - 6xy^ -30a:y^+26a;V 
-30xy«+26ir^* 



l~9a;« 



24 

28. 



EXERCISE YI. 

25a* - dOdxyz + 9a; V^ ( Sa - ^xyz 
25a> 



10a - 9xyz 



-dOcuByz+^x^^^ 



49fc»-28c«2+48«(7c-22» 
49g« 
14c - 2z2 p28cF+i? 
■28c««+42< 



6a-3^fz 
■7c-22;2 



29. 



;«• - 10««y»+ 26a;iV (* - S^' 



2a:-6dt»y* 



-10x«y»+26xiV 



l(5x« - 66a?*y»+49a^«{4a? - 7a;V 
16j?g 

8a; - 7a; V |-56a;*y»+49a;V 
-66a;*y»+49a;V 



oj-Sar'V' 
4x - 7a:^' * 



30. 



6a'a;'+7a; 



9a^a;io+42a«a;«+49x2(3a«x«+ 7a; 
9a?a;io 

42a»a;»+49«» 



42a'a;«+49a;2 



25aaa;» - SOoa;* + 64a:« (6aa; - 8a;5 



lOax - 8a;' 



-80aa;* + 64a;« 
-80aa;*+64a;» 



3a8a;g + 7a; 
Sax-Sx^ * 



31. 



2 + 29; 



l+4a5+8a?+8a;'+4a5*(l+2a;+2a;« 
1 

4a;+8ae* 



2+4a;+2a? 



4a;+^^ 

4»' + 8ar»+4aj* 
4aia+8a*+4a;* 



32. 



2a?-2a: 



a;*-4x»+2a;?+4a;+l(x2-2aj-l 

05* 

-4aJ'+ite'» 



2«»-4a;-l 



-4g» +4a^ 

-2a^+4a;+l 
-2a;^+4aj+l 
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25 



33. 



ir*+2aB»+3a?+2a:+l(«2+fl5+l 



23fi + 2x+l 



2ar' + 2aj+l 
2a*+2a;+l 



34. 



16aj*+16aj« + 12a"+4ar+l(4a»+2a;+l 
16a:* 



8a;'+2a; 
8a^ + 4a;+l 



ie»» + 12a5« 
16«»+ 4a;« 

8aj»+4aj+l 



35. 



2«2-3«" 
2aJ»-6ic+9 



«*-6a:?+27a?-54aj+81(r'-3a;+9 

X* 

-e5a:» + 27jc« 



!««=•- 64a; +81 
18a?»-64a;+81 



36. 



25a<+30a»- aa-6a+l(5a«+3a-l 
25a< 



10a2+3a 
10a2+6a-l 



30a»+ 9aa 

-10o^-6a+l 
-10a2-6a+l 



37. 



6a*-7a2 
6a*-14a2+2 



9^8_42a«+61a«-28a2+4{3a4-7a2 + 2 
9a8 _^ 

-42a»+61a* 



- 42a? + 49a* 

12a*-28a3+4 
12a*-28aa+4 



38. 



121 + 66a:y - lOlsfiy^ - SOa^y^ + 25x*y* ( 11 + 3xy - 5x^y^ 
121 



22 + 3ary 
22 + 6a;y-5a:V 



66a?y-101a;V 
66ary+ 9a; V 

- UOx'^y^ - 3Ua;V + 5«6ar»«* 

- 110a; V - 30a;85r» + 2&ry 



EXEBCIBE VL 

16-Ma6'+26<i'5*-13o'6«+4a<6«(4-3a6'+&i'6* 



8Ia' + 18aW ~ 71a*li" - ea'ft" + 166* (9a* + a^ii* - 46' 



18a*+aa'6-46' "i-iaa''i.''-"Hu'if' + Hi!i' 
- 724V -8(W + 166* 




+316ai"+aLi«(e-12i'-fti* 



|-1023:' + 144j:* 
lG-34i'-9i'~ 



i:*-I4i«+8Lii»+126« + el(i=-7i-9 

«« 

2jJ-7« |-i4i'+8K* 

|-14j:*+49a' 

-18i»+1263! + Bl 



a*-6i3+ fl:»+a4z + 16(i=-83:-4 
a* 



i*-4r»+4j;*-18a'+B6i» + 81{«3-22'-9 



| -4iJ + 4j;* 
2i»-4r»-9 P 
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46. 



47. 



48. 



49. 



50. 



x^'lSafi+SSafi'-lSx^ + l{x^-9T^-\-l 



ria 



2x^-9sfi 



2a:«-18a8 + l 



2a;«-18a:8+l 



8-36 



8-6&+C 



16-246+963+8c-66c+c«(4--3&+c 
16 _^ 

-246+963 
-246 + 962 

8c-66c+c* 



8c-66c+c8 



64-64a;+16a;«+64y«-32arya+16y*(8-4a: + 4y2 
64 



16 - 4x 



i6-8a;+4y2 



^rB4a;+16i2 
-64x + 16«* 



64y«-32iFj^»+16y* 
64y2-32xy3+16y* 



l + 2ar + 3a;'+4a^+3a^+2a:5^^(X+a;+ar2 + ar» 



2 + a; . 
2 + 2x+a;2 



"5F+8P 
2a; + a;2 

2aj'* + 4j5»+3ar* 



2+2x+2a;«+a' 



2x^+20:*+ x^ 

2a*+2x*+2a;«>+l? 



ai2+4ai0a.^.2a8a:a-2a^+6aV-2aV+a8(a^+2a^-aV+ae' 



a 



12 



2a« + 2a^ 4a^»a;+2a»ar« 

4ai0aj+4a8x3 



2a« + 4(»^-aV 
2a«+4a*a5-2aV+a? 



- 2a»a;'' - 2a»a?* + 6a^ 
-2aV-4a«iB8+ cM 

2a«a:»+4a*a;*-2a=W>+jc« 
2aV+4aV-2aV+jK8 



51. 



a8+4a^y+2a!V'*+9aV-4a3^+V(a^+2a52y-.a^2+23r^ 



2x3 + 2x2^ 



4aggy +4a^g 
-2a:4ya 



2r»+4aB^-2a^2+2y3 



+^?5* 
-2aV-4iB8y8+ »V 

4a:^i^ + 8ai*y*-4a^+4y« 

4a?y8+8«V-4aT+4' 



i 
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^&t» 



hi-', 
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29 




I 



I I 









o 
»« 



EXERCISE TI. 



2a'+2a4 1 4a»6 + 6a'b» 



^ 





9&r" + 2 J&t" + 216i + 81 { 41=+ 12i 


&t"+12i: 


9&E»+5lfii" 
9&x' + 144x^ 


8*' + 24a+9 


|72x»+218x + 81 




4i>+12i + 9(2i + 8 


4i+3 [12^+9 

121+9 






•J' 


0** 

'1 


kW: 




ft>^ 


-(kv+rts.'-j 
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60. 



16a< 



8a>-4o62 


-b2a»6» + 24aa6* 
-32a862+l6a26* 


8a2-8aJ2+64 
4a 

• 




8a26<-8a6«+J8 


4a2-4a52+6*(2a-62 
4aa 


-i» 


-4a6^+6* 



61. 



8-20a 



16-160a+600aa-1000a«+626a*(4-20a + 25a2 
16 

-160a+600a5« 



8-40a+26o2 



- 160a+400aa 

200a'' -1000a=*+ 626a* 
200a2--1000a8+626a* 



4-5a 



4 -20a +25a2(2-5a 
4 

-20a« + 26a* 
-20aa+25aa 



62. 



2 + 8a:^ 
2 + 16{Bay+16a*^ 



1 - 16*^ + 96a5*2^2 + 256ajy + 266aV ( 1 + 8a;V + 1C«*2/^ 
16jb^+96«V' 



16ayV+ 64a^8 

32«*y^ + 266«V + 266icV 
32a^ya + 256aV + 266ajV 



l+8a^^ + 16sB*y«(l+4ic»y 
1 



2 + 4»V 



8«V + 16ajV^ 
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%& 




+ + 




II 


k^ 


s^i 


IS 


M 






ii 






il 


1^ 






ii 


a 






++ 




^5> 




iS 




^z, 




+ 
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+ 

CO 



I 

1j 



CO 

to 

+ 



I 



+ 



^ g 



^ ^^ 



•fe-fe 



+ + 



I I 



iH to 

^ 00 

I I 

p 



o»e9 

+ + 

II 

c*»o 

I I 

lO 
+ + 

lis 

si 



(oco 

lOtO 
CQCQ 

+ + 



i I 



+ + 

kO Ud 

i I 

SO CO 



CO 
+ 



I + 



CO CO 

t I 

+ + 

I i 



c« 




1 




H 




^^«^ 




•* 


-^-^ 


+ 


+ + 


^ 


4141 


1 


1 1 


■kli 






Ol 




1 




s 



+ 

I 

% 

CO 

+ 

CO 
I 



1^ 

+ + 

1%^ 



T»T» 



(COCO 
iHr-l 

+ + 

CO 00 
I I 

1^^ 



I 



+ 

s 

I 
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EXEKCISE VII. 









I 



'1> 

Hi 



I 



' I 



7/ 



W 



1. 



4. 



6'26(25 
4 

46 1225^ 

|226 

4'41(21 
4 

41 1$I 



7. 



87 



22'09(47 
16_ 

'609 
609 



10. 86'49(93 
81 

183 (549 

|549 

13. 38'44(62 
36 

122 l^S 

[244 



16. 



9'42'49(307 
9 

607 14249 

|4249 



19. 



26'31'69(613 
25 



101 



1023 



r3i 

101 

3069 
3069 



22. 



65'93'44(812 
64 



161 



193 
161 

1622 |3§ii 

3244 



2. 



EXERCISE Vn. 

2'66(16 
1 

26|I6S^ 



6. 



8'41(29 
4 



49 



441 
441 



8. 26'01(51 
25 

101 liOi 
[lOl 

11. 34'81(69 
26 

109 "pi 

|981 



14. 



21 
223 



17. 



1'27'69(113 
1 

21 

im 

(669 
2'99'29(173 

271199 
189 

1029 



343 



1029 



20. 



121 
1229 



38'31'61(619 
36 

531 
121 

rum 



11061 



23. 



94'28'41(971 
81 



187 



1941 



1328 
1309 



1941 
1941 



3. 



47 



6. 



65 



7'29(27 
4 

^9" 
329 

12'25(35 
9 

32F 
325 



9. 



6r84(72 
49 



142 



12. 



284 
284 



63'29(73 
49 



143 



429 
429 



15. 1'48'84(122 

22 |i8 
44 

242 



18. 



484 



4'66'56(21G 
4 

4nM 
41 

255^ 



426 



2556 



21. 



49'56'16(70- 
49 



1404 



5616 
5616 



24. 4'37'64'64(2 
4 



409 
4182 



3681 

83B4 
8364 
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25. 6'32'22'49(2807 
4 

43 [132 
129 

4607 132249 
32249 



26. 25'62'38'44(5062 
26 

6238 



1006 
10122 



6036 
20244 



27. 49'04'20'09(7008 
49 

14003 mm 

42009 



28. 4'43'62-36(210G 
4 



41" 
4206 



43 

41 

2523B 
25236 



29. 60'90-24'16(78-04 
49 



148 



15604 



1184 

B2il6 
62416 



30. 49'33'65-76 (702-4 
49 



1402 
14044 



2804 

6617^ 
56176 



31. 2'25'03'0001( 16001 
1 

25T2S 
125 

30001^ 030001 
30001 



32. 



41 
4207 
42145 



4-4415'56'25 (2-1075 
4 



41 

[2 9449 

210725 
210725 



33. 



3'32-16W25 (18-226 



34. 



232 
224 



28 
362 
3642 

36446 



816 
724 

93M 
7284 

182225 
182225 



18l7'99'90-44 (4263-8 
16 



82 ^ 
1( 


[7 
S4 


846 . 

i 


5399 
5076 


8523 


323V0 
25569 


85268 


682144 
682144 



35. 



66'87'67'30-66( 7641-6 
49 



146' 
1504 
15081 



787 
726 

6016 



150826 



24130 
1 5081 

904956 
904956 



30. 



1406 
14122 



49-8ri8'44(7-0G2 
49 

87l8 



8436 



28244 
28244 



^— ^ 



S6 



EXEBCISE VU. 



37. 



1209 
12183 



Bn2'46-49 (609-3 
36 



10881 
36549 



39. 216-1517'44'41 {U-7021 
1 

24 IIS 
96 

28712015 
2009 
29402 SITU" 



294041 



58804 

294041 
294041 



41. 



43. 



•25 (-5 



•00'80( -08944, <&c. 
64 



169 


1600 
1521 


1784 




7900 
7136 


17884 


76400 
71636 



38. 



6'35*1912'09 (25-208 
4 



46 



502 
50403 




1019 
10 04 

151209 
151209 



40. 



45. 



46. 



•00'00'40(-00632... 
36 

ma 



128 
1262 



369 



3100 
2524 



49'42'10'40'60'01 ( 703001 
49 



1403 
1406001 



4210 
4209 

1406001 
1406001 



42. 



44. 



1029 



147 
1544 
15485 
154909 



•00'81(-09 
81 

'60'00'00'00'( -77459. 
49 



7100 
6176 

77425 

1497500 
1394181 



•00'00'04{-002 
4 



47. 



48 



562 



5648 



•08'00'00'(-28284.., 
4 

409 
384 

1600 



56564 



1124 

45184 
SilBOd 



226256 
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4a -M'OO'OO' (-70710... 
49 

lOOOD 



1407 
14141 
141420 



9 849 

inoo 

14141 



196900 



50. lO'OO (31-62277... 
9 



61 



626 



61 

3766 
liiOD 



6322 

12644 

63242 175600 



632447 
6324647 



126484 

4911600 
4427129 

48447100 
44271829 



52. 3'26-40'00 ( 18-03884. .. 

28 (22? 
224 

3603 14000 



36068 

360768 

3607764 



10809 

mmm 



288644 

3055600 
2886144 

16945600 
14431066 



54. 60-70'10'( 7-12046... 
49 



141 

1422 

142404 



141 

2910 
2 844 



669616 

1424086 l0OBd4OO 
'8644516 



I 



49. •10'00'00'(-31622... 
9 
61 



626 

6322 

63242 



fioo 

|61 



3756 

moo 

12644 
175605 



126484 



61. 



2-60'00' (1-68113... 

261160 
126 

30a 12500 
|2464 

3161 13600 



31621 



316223 



| 3161 

43900 
31621 

1227900 
948669 



63, 



42 
441 
4423 
44266 
442709 



4-90'00'( 2-21369... 
4 

9^ 



84 

BOD 
441 

isgoo 



13269 

263100 
221326 

4177500 
3984381 



55. 



1801 
18023 
180268 



81-26(9-01387... 
81 

5500 



1801 

69900 
64069 

tSgSYSS 



1802767 np595S5S!> 
\l2^\^^ 



38 EXERCISE vin. 

58. is/-00004=A/ 



4 2 

90000 ""300" 



59. V-^=Vl = g=-^. 

60. V:0O284 = ^/^ = ^=.O53. 



EXEBCISE Vni. 

1. 3a-26+6a-66-7a+26=a-66. 

2. 4«2 _ 7y3 _ 6a:3 _ 4y«+4ar» - 10y2=2a;« - 211/2. 

3. 6a+36 + 2c-2a+3& + 2a+46-llc=5a + 106-9c. 

4. a:3+3a;y_ya^4^_5y2_2a;8+ary--52/2= -a;2+8ary-lly?, 

5. 12x8-42/«-5«»+2ir8-y8-28-2y«+x8=16a:3-7y»-6«». 

6. 2a2-3a6+2ac-62_ca„llac + 7a2 + &2=9a2-3a6-9ac-c2. 

7. 4a+2a-l-7a-16-a+l+2a+16=0. 

8. 5a;-22/-3;s-3a?-4y-2x+6y-32=--6z. 

9. 4a-36-2c-2a+76-4cZ+3a-46-6a+4(i=-2c. 

10. llx^+iy^~2anf+Sy''-^2x^-'Sxy-Sx^'\-5xy=10a^+7y^. 

11. 7a-{3a+2a-l}=7a-Sa-2a+l=:i2a-|-l. 

12. 8x-{6a;+2y-12a?+3y}=ar-6a;-2y+12a?-3y=14«-%. 

13. 6x-2y+3a?-7y-{6x-2a:-5y} 

=6a?- 2y +3a; - 7y - 6«+2x+6y =4;a: -4y. 

14. 2a-{36-4a+5} + {2a-66-6+a} 

=2a-36+4a-5+2a-66-6+a=9a-116. 

15. 3a?»-{4«y-7ar» + 2a:y}-{y2-3a:2„2ary-42/2} 

= 3a:2_4a^ + 7<pS_2a:y-y2^3a.2 + 2ary+4y2--i3aa_4ajy + 3y«. 

16. 2x3-a3+a?-l-aa?+4+2ar»+12a:-l + 6a?=3a:a+16a.+2. 

17. x2-3a:2+2a;y+4y3_a._a^+4»4a.i+3<P_i=.7aJ»+2a;y+2a?+4y«+3. 

18. 7x2+2a;2-3«-9+{««-6x+7-a8-3a;}+12=9a»-ll«+10. 
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19. - {3a-6a+66+7c)+2a-3c-8a+46-2c 

?=-8a+6a-55«7c+2a-8c-3a+46-2tf=x2a-6-12c. 

20. 7a3-{3a»-262+3c«+4a«-6c«}+6«-o»-36»-c»-96» 

=7a«-3a«+262-8«"-4a«+ec«+6»-c«-86«-c*-962=-962. 

21. Sx'"--l'ix+5x^-2x^'-3x]^Sx*-4a!-5x^+2a^+9x:s -x, 

22. 4x-[3a;-{2a?-2a? + 6+4}]ar4a;-[8«-2aj + 2jj-6-4] 

=:4«-3«+2«-2aj4-6+4 = x + 9. 

23. 12a;2-[7a;a-6a?+4a;-2a; + l + 12]=12j;»-7a;« + 6a;-4a;+2x-l-12 

=6«»+3a;-13. 

24. 3a-[12a + 66-3c+46]-{2a-36-2c} 

=:3a-12a-66+3<j-46-2a + 86+2c=-lla-66+6c. 

26. 4a;+[7y-2l«-6+a?]-[4« + 3y-2;j+7] 

=4ar+7y- 2z- 6+x -4x- 3y +2;s - 7=07 +4y- 12. 

26. 2x3-4a5»-[3aj-{5a!-2a?-7}]-2ic» + 6a?-2a; 

=2a:?-4iB»-[3x^5aj+2{B2+7]-2ar^+6a!»-2a: 
=2flc?-4ai*-3aj+5a;-2a;2_7„2«'^^6j^.2a;= -7. 

27. 4a-26-[3a-2& + 2a-2c-4a+6+c]i 

=4a - 26 - 3a+2& - 2fl+2c+4a - 6 - c=3a - 6 + <T. 

28. 7a:2_[2a;-{2ar»-8x+4}-3a;]+6x+3x+7 

=7a;2 - [2a; - 2a:»+ 3x - 4 - 3x]+ 5a;+3a;+ 7 
=7x^-2x+2a^-Bx-\-^+SX'{-5x-{'fiz+7=^9of^-h(ix+ll, 

29. -4a8+6a+2a2-62+3c2^,4^4.4a2_{g58_2c2+6c}-a6 

-_4aa+62+2a2-J?+3c2+4a6+4a2-362+2c3-.6<5'a6 
=2aa+3a6--362_5c + 6c3. 

30. 5x--[a;2-{2y2-a?y + 2«?}+3y3] + 2a:2^5jpy_ya+ga 

=6a^»-[a;'-2ya+a;y-.22!2+3yT+2a:3+5^_ya^^2 

=5a:2_a^^2y2„ajy4.2i5a-8ya+2aj«4-5«y-y«+2^ 
= 6a;2^4^ _ 2y2.|.a2;». 

31. 4a-{Sa-(2fl-6a-l)}-(4a-5a+2) 

=4tf-{3a-2a+6a+l}-4a+6a-2 
=:4a-3a+2a--6a-l-4a+5a-2=-2a-3. 

32. 7a2-.{6a2-2a+2a2-7a+6}+3a3^4a+12 

= 7a'-5a2+2a-2a3+7a-6+8a2-4a-i-12=3a«-V^-Vl. 
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33. 5o'-2a+7-{3a2-2a-6a+6}-2a'+7 

=6a»-2a+7-3a3+2a+6a-6-2fl3+7=6a+8. 

34. 2x-[Sy-2z+{4iX-{5y-Sx+2z)}+5z\ 

=2a?-[3y-2;s+4x-6y+3a?-as+62!] 
=2a?-3y+2z-4x+6y-3x + 2«-62= -6x+2y-z. 

36. a-[26+{3c-(3a-a+6-c)}+26-3c] 

=a-[26+3c-3a+a-6+c+26-3c] 
=a-26-3c+3a-a-f 6-c-26+8c=3o-36-c. 

36. Sx^--lix-5-{2a^-7x-2-4x^+2x^7}'\ 

=tSa^^[4x-'5-2a^+lx+2 + 4a:r^-2x + Tl 
=3a;a-4a?+6+2a:3-7a;-2-4«2+2a;-7=a^»-9x-4. 

37. 5a -7&- 4c- [6a- 3&-2c+4c- {2a- 5+2a-c}] 

=6a- 76 - 4c - [6a - 3& - 2c+4c - 2a+6 - 2a+c] 
=6a-76-4c-6a+36+2c-4c+2a-6+2a-c=3a-5&-7c. 

=^&x^-5xy + Qy^-2x^+3xy^y^-{-3x^-2xy-'5y^=^9a^-4Lxy. 

39. -x2-2aa?+3a«+[a»-x2-{2aa;-a2-f7aa;+6a;«}-2aa;] 

= - a:^ _ 2aa;+3a»+a^- a;« - 2aa:+a* - 7aa;- 6ar* - 2ax 
=:-7a;«-13aa;+6a'. 

40. lla»-2a3+3a-[7a-2+9a8+12a«-lla+6-a»] 

= lla»-2a8+3a-7a+2-9a8-12a«+lla-6 + a» 
=3a8-14a«+7a-3. 

41. lla;-7-f8x-6+7x-14s=26a?-27. 

42. 5a:a-3-8a;+l-8a;8-10a?+6=-3x2-iac+4.' 

43. 4a-22a-ll&+33c+21a-76=3a-186 + 33c=3(a-66 + llc). 

44. 6a«-12a+30-2a»-2aa-2-a8+a2-2a+3=-3a8 + 6a2-14a+31. 
46. 4x2-12jj+8-6a;2-l2-35x2+15a.^.60=-37«^4-3x+56. 

46. 6x'-3a;+xa-4+8a^»-2a?+10+16=14a?»-5x+21. 

47. 2a»-3a'-a-f2a»-10a+12-3a2+6a+3i=-2aa-5a+15. 

48. Qx'^+4xy-'Axz+Bxy-Bxz+Sy^-Bs(^+6y^=3a^+7xy-7xz+9yK 

49. 4a2_4a6-3a^+6o6+36a+2a»-2a6=8a8+36a=3(a*+52). 

60. a8-2a3+10a«-30aa-5(a»-aa+2a) 

=o»-2a'+10a8-30a*-6a»+6a'»-10a 
= 6a8 - 27aa - 10a = a (6aa - 27a - 10). 
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51. a2+a6-ac-3a6+362+36c4-2a<;+26c+4c2 

= a* - 2afc + ac + 36' + 6&C + 4c2. 

52. 3x^+2xy -xz- Bxy - 3y» - 12yz-\-12xz -Gyz- Qz^ 

= 3a^» - a^ + Ux« - 3y« - 18y z - 62:2. 

53. 7x^+7xy-\^7y^-12xy+24xz-\-Sxy + ^z:=7x^-^2xy + 7y^-{-2ixz+Gyz. 

64. 2{a^+Zx^-Zyz)-'5xy+10y^+7{y^-'y^+yz) 

65. 3a2-[2a2-2a«+2a-2+2] 

=3a'-2a*+2a2-2a+2-2=3aa-2a=a(3a-2), 

66. 3[4a;-5-6a;+8 + 6{2x-3--2x+7a?-35}] 

=3[4a:-6-6a;+8 + 10a;-16-10a;+35a;-176] 
=3 [33a;- 187] =33 (3a;- 17). 

57. 3a2 - 363 _ [2a^ - 263 - 2a6 - 26« + 2a6] 

=3aa-36a-2a2+262+2a6+262-2a6=aH&*. 

58. a;-[2a;-a;+6x+3y-6a;-3y]=a;-2a;+x-6a;-32/ + 6a;+3y=0. 

59. 7a*-7a8+14a+2a»-2aa+8a-3a'+3a«+3a*-6a3+3a' 

= 10a* + 2a* - 12a2 + 22a. 

60. -4a^ + Aa:^-^a^z + Sx^-Bxy^ + Sxyz-'2a:^ + 6xy*'-Qy^ 

= '-^x^-i'5a^+Sxy^-^x^z+dxyz-(^yK 



EXEBCISE IX. 

1. 9a;-8a:=19-15; 2. 28x-27a;=60-17; 

x=4. a;=33. 

3. 31a;-30a;=89-41; 4. 12x-lla;=17-4; 

a;=48. a;=13. 

5. 63a;-62a;=80-7; 6. -7a; + 8a;=100-50; 

a;=73. a;=50. 

7. 2a:-x=7-4; 8. 13a;-12x = 584-41; 

a;=3. a;=99. 

9. -49a;+50a;=17-16; 10. 67x- 66a; =2000 -1328; 

a;=l. a;=672. 

11. 12a;-9a;=13-7; 12. 61a; -44a; =14- 7; 

3x=6; .*. a;=2. 7x='I\ .*. x=V 
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13. 13x-9a;=27-ll; 14. J4a?-8x=4+20; 

4a;=16; .'. x=4, 6a;=24; .*. x=4. 

15. 17a:-2x=60-6; 16. 13aj + 7aj=sl9+21; 

15aj=465 •"• «=8« 20a; =40; .•. a;=2. 

17.. -7a:+20aj=100-485 18. 13a:-8x=48-23; 

13a;=52; .*. a;=4. 5x=::25; .•. x;^5. 



19. 


4a;-aj=60-67; 


20. 


-2a;+17x=135-90; 




3a;=3; .•. x=l. 




15a;:s:45; .*. a; = 3. 


21. 


16a;-14aj=21-37; 


22. 


24a?-23a;=3-36; 




a?=-16. 




«=;-33. 


23. 


15x-13a;»18-24; 


24. 


17a?-12a?=20-40; 




2a;=-6; .-. a?=-8. 




5aj=-20; .-. a;=-4. 


25. 


3x-4.t:=20-15; 


26. 


7a;-8a?=20-f8; 




-x::=5; .'. x=-^5. 




-a?=28; .•. x= -28. 


27. 


14x-18a?=29-17; 


28. 


-.7a?-2aj=67~21; 




-4ar=12; .-. a:=-3. 




-9x=36; .-. a:= -4. 


29. 


-9a?-8a; = 51-34; 


80. 


4a;-10a;=21+15; 




-17x=17; .'. x= -1. 




-6a?=36; .-. a:=-6. 


31. 


15x-13a;=20-ll; 


32. 


7x-4a; = 20+15; 
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2a;=9; .'. ir = o=4J. 3a;=35; .*. a;=— = llf. 

33. 30a?-25x = 18-12; 34. 29x + lla?=19 + ll; 

. . 6 ., ,^ „^ 30 3 








-^' 


-w..,— «„, . . ^—^^—- 


35. 


7x + 8x=12-16; 




36. ar-5a;=-17 + 9; 




16a;= -3; .•. x= -■= 


m 


-3a;=-8; .-. a;=^=2|. 


37. 


15x-12a;=ll-ll; 




38. 16a;-12a;= -31+17; . 




3a:=0; .-. x=0. 




4a;= -14; .*. x= -3J 


39. 


13x- 


■15a; 


= 19 + 70; 






-2x 


=89; .-. a;=-44^. 


40. 


77x-44a;= 


28- 


50; 



33a;=.22;... x=-^=.|. 

41. 12a; + 15a;-lla;=8+28-4; 42. 13x-6a?=5+12 + ll; 

16a;=32; .•. x-2. 7xs=28; .•. x=4. 
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43. 15r-12x+2a;=19+32-61; 44. 21ar+15ar + llar= 47 + 26+14 + 7; 

5x=0; .'. ar=0. 47x=94; .•. x = 2. 

45. 42x-lLc + 13x=121+23-100; 

4G. 3x-2a; + llx=13 + 7-4; 

4 

12x=16; .-. a;=-=li. 

o 

47. 7a;-3a; + 12a;=4 + 10; 

7 
16x=14; .'. x=-, 

o 

48. 29x-13x-7x=81+20- 66 + 17; 

t/* ^— J.« I a . 3J ^— "JT" — — J. jj. 

49. 14x-9aj-4a;+7aj=13 + 93-70; 

8aj=36; .-. x=4J. 

50. 23x-2a;+lla;=66+24+41-17; 

32x=104; .-. «=3J. 

51. 9a;-3x+7a:+a?=26-20; 

14j;=5; ••. ^=t7' 

52. 17a;+6x-7x=12+21 + 2; 

OK 

16a;=35; .-. a;=— =2J. 
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53. 43a; - 15x - lOx = - 17 + 36 ; 

18a;=18; .-. a:=l. 

54. 16a;-7a;-ar= -16 + 10; 

6x= -6; .*. x= -1. 

55. 12x + 16x-21a: + a;=36-4; 

7x = 32; .'. x = ^, 



50. 9x-x= -14-13-7; 

8«=-34; .-. a;=-4J. 

57. 13a: + 16a?-a;= -10-97 + 17; 

90 
27x=-90; .-. «=-— =-3.3. 

68. «-15a;+llfl5= -60 + 14 + 12; 

-3aB=-34; .•. x=:UV 
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59. 64aj-lla5-13a;-19a;=-27; 

21a;=-27; .•. a;=-lf. 

60. -18a;=2- 16 + 67 -12 + 21; 

63 
-18aj=63; .-. x=-j|=-3J. 

61. * 5x-36 + 2a;-18 = 17; 

5aj + 2a;=17 + 35+18; 
7a;=70; .-. x=10. 

62. 7a;-28 + 6a?-3=34; 

7x+6a;=34+28+8; 
13a;=65; .*. x=5, 

63. 9a?-3 + 10a:-30==7a: + 15; 

9x+10x-7x=16+3+30; 
12a?=48; .\ «=4. 

64. a;-4-6x + 27=2a;-.6-41; 

a;-6x-2a;= -6-41+4-27; 
-7a;=-70; ,*. a:=10. 

65. 24a;-12-12a; + 9-7a; + 7=9; 

24a;-12x-7a;=9 + 12-9-7; 
6x=5; .'. x=l, 

66. 6a;-3-24a?+20=:48a;-60-22; 

6a;-24a?-48x= -60-22 + 3-20; 

-66a;=-99;.-.x=| = |=14. 

67. 4a?-12-10x + 15=12-a:-9; 

4aj- 10a;+a:=12 - 9+ 12 - 15; 
-6a;=0; .*. a;=0. 

68. 14a?-21-2x+4=3x-10x+18 + 3; 

14a;-2a:-3a;+10x=18 + 3 + 21-4; 

19x=38; .•. x=2. 

09. 20x-90-28x+133 + 5=4a;-6a; + 9; 

20x-28x-4a;+6a; = 9 + 90-133-6; 

-6x=-39; .-. a;=??=64. 

70. 5x+21a?-12-20a? + 14=4-ar+5; 

5x+21a;-20x+a;=4 + 5 + 12-14; 
7a;=7; .-. a:=l. 
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71. The L. c. D. is 12: hence 6a;+4x+3a;=156; 

18x=166; .-. a? =12. 

72. L. c. P. is 24 : hence Sx + 8x-{- 4j;=360; 

16x=360; .-. x=24. 

73. L.c.D., 50: hence 5x+10x= 650+ 2x; 

6a;+10x-2a:=650; 

13«=650; .-. a;=50. 

74. L.c.D.,12: hence 4x+3x+6a;=12a;+96; 

4x+3«+6a?-12a?=96; .•. a;=96. 

75. L. c. D., 20 : hence lOx - 4« + 5a; = 20a; - 180 ; 

10a?-4a;+6x-20a;= -180; 

-9a;=-l80; .•. a;=20. 

76. L. c. n., 24: hence 3a; - 6a; + 8a;= 12a; - 168 ; 

8a;- 6a;+8a; - 12a;= - 168; 

-7a;=-168; .-. a;=24. 

77. L.C.D., 8: hence 6a; + 8a; = 7a; + 16a; -72; 

6a;+8a;-7x-16x=-72; 

-9x=-72; .•. a;s=8. 

78. L. c. D., 21 : hence 15a; + 63x = 1324 + 14a; ; 

64a;=1324; a;=21. 

79. L.C.D., 6: hence 4a;-5a;=6a;-3a;+2; 

4x-5a;-6a;+3a;=2; 

A o 2 1 

-4a;=2; .-. x=-^=--. 

80. L.C.D., 60: hence -42a;+90+45x=170-d2a;-80; 

-42a;+45a;+32a;=170-80-90; 
85a;=0; .•. a;=0. 

81. L.O.D., 20: hence 25a; -40+ 4a; -8= 300; 

29a;=348; .-. a;=12. 

82. L. c. n., 60 : hence 40a; + 25 = 420 + 9a; - 12 ; 

31a; =383; .-. a;=12tt. 

83. L. c. n., 24 : henqe 12a; - 20 + 12a; - 21 = 56 ; 

24a;=97; .•. x:=i^. 

84. L.C.P., 6: hence 4a;+14-8a;+15=36; ,«. x=7. 

85. L.c.j>., 10: hence 12a;+ 14- 2af+ 1=45; 

10x=SO\ .'. x-i. 
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86. 24x-27-6x+10+2ar-98=0; (l.c.d., 42); 

4M -',,' 115 5 _, 

46x=115; .*. a;=-T^ = -=2i. 

87. 35a; + 10- 16a;- 12=228; (l.c.d., 60); 

19a;=230; .-. a:=12^. 

88. 15a?-30-24r + 26=:96a; + ar-28; (l.c.d., 24); 

24 
-113a?=-24; .-. a;=-ro- 

89. 42(4a?-l)-9(3a;+2)=378+7(6x~2); (l.c.d., 63); 

168x-42-27x-18=378 + 35x-14; 
106jj=:424; .•. x=4. 

90. 6(4x-ll) + 3(3x-4)=40-(3a;+13); (l.c.d., 12); 

24x-66 + 9a;-12=40~3x-l3; 

36aj=:106; .-. x=^=2il, 

91. lOo; + 16 - 33a; + 77 + 65a; = 220 ; (l. c. d., 66) ; 

32a;=128; .-. a;=4. 

92. 10a;-26-9a;-27-16x=90a;-780; (l.c.d., 45); 

-104a;=-728; .•. a;=7. 

93. 10a; - 14 + 2a? - 11 - 3a; = 18a; -26; (l.c.d., 6); 

-9a;= -25 + 14 + 11=0; .*. a;=0. 

94. 36a;-48 + 9x + 16-28 + 16a;=0; (l.c.d., 12); 

61a;=61; .*. a; = l. 

95. 14x-28-6a;+21=21a;+84; (l.c.d., 42); 

-13a;=91; .*. x=-7. 

96. 30a;-48-40a;+28+24=16a;-16; (l.c.d., 12); 

-25a;=-20; .-. x~ = i, 

2o 5 

97. 4a;+22-26 + 30a;=70a; + 16; (l.c.d., 10); 

-36a;=18;...a:=-g=-|. 

98. 90a; - 25a; + 10 + 160a; + 266 + 423 = ; (l. c. d., 45) ; 

216a;=-688; .-. ^=-2l|=-^- 

99. 20a; + 32a; + 24 + 30a; + 15 = 24a; - 222 ; (l. c. d., 20) ; 

261 
68a;= -261; .-. x= --^= -4J. 
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100. 105 -f 140a: - 30x - 40 = 42« - 105 ; 

170 
6aF= -170; x=--^^= -2$. 

101. 72x - 756 - 66a; - 42 + 278 = 42a: - 625 ; 

-26ar=0; .«. a:=0. 

102. 21a;+86-176a!-48=42x-210; 

-197a;=-197; .-. a;=l. 

103. 270a; - 24a; - 12 - 100a; - 175 = 105 ; 

146a;=292; .-. a; = 2. 

104. 56a;-14 + 12a;-60=63a;-84; 

5x= -10; .'. x= -2. 

106. 4.T-24-6a;+2a;-16=65-15a;; 

15a; =105; .•. a; =7. 

106. 6a;+8=10a;- 15a;- 60+45 -l+3a;; 

8x=-24; .-. a;=-8. 

107. 16a;-16-8a;-24=6a; + 35a;-280 + 70ar; 

-102a;=-240; .-. a;=2^. 

108. 4a;-15a;+24a;+12=12a;+10; a;=-2. 

109. 16a;+56-18a;-60=x + 5; (l.c.d., 2); 

110. 105a; - 175 - 60a; + 90=3a; - 1; (l. c. d., 5) ; 

42a;=84; .*. a;=2. 

111. 36x+64-36a;-45=l-6a;; (l.c.d., 3); 

6aj= -8; .'. a;= -IJ. 

112. 12a;+4-2a;-5=16a;-?^; 

24a;+8-4a;-10=30x-3a;-9; (l.c.d., 2); 
~~ fX^^ ^ 1 1 . • a; ^ A« 

113. 120a;-180-10a;-70 + 12a;-4=5a;-20; (l.c.d., 20); 

117a;=234; .«. a;=2. 

114. 72a;-72 + 27a;-45-16a;+12+18a;-198=0'; (l.c.d., 36); 

101a;=808; .-. a;=3. 

115. 7a;-7 + 10a;-16-105=70a;+850; 

-68a?=477; .-. a;=-9. 

116. 186a;+27-66a;+16-24a;=6a;-6; (l.c.d., 86); 

49a;=s-49; .•. x=-l. 
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117. 90x+30-6a;-24+300 + 10a:+70=0; (l.c.d., 16); 

94x=-376; .-. «=-4. 

118. 150a:+15a;-20-72«+12-120-60x+160=0; 

33XS-22; .-. «= -|. 

o 

119. 240a;+1440-20sB-24a:-240=78»+890-76; 

885 
118a;=-886; .-. «=-ijo=-7i. 

ion e/ .ftx «+2 80aj 66 13 ^ 

120. -6(a;+2) — ^-+ _ + _ + — =0; 

- 525x- 1060 -36a;- 70+460x+826+273=0; 

-ll(te=22;...«=-jj-^=-^. 



EXEBCISE X. 

1. Let X be the required number; 

then x+12=ix; 

.'. x-4x= -12; 

-8d;=-12; .•. x=i. 

2. Let :c be the required number ; 

then 2a;-64=16; 

2a;=16+64=80; .-. «=40. 

3. Let a; be the snm of money, in shillings; 

then a;+36=3x; 

a;-8a;=-86; 
-2a;=-36; .•. «=18. 

4. Let X be the nmnber added; 

then 2600+ar=lla;; 

a;-lla;=-2600; 
-10a;=-2600; .•. «=260. 

6. Let X be the required number; 

then S + l^^* 

6a;+3a;=960; 

ac=960; .'. «=120 
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6. Let X be the number; 
then | + ^=3«; 



5a;+2a;=700; 

7«=:700; .•. xslOO. 



7. Let X be the number; 



XX' 

then r- — =44: 

•oxen g ^ ««, 



7«-ar=924; 

4«=924; .-. a:=a31. 



8. Let X be the nmnber; 



then K+*=l' 

«+40=2a;; .•. a;=40. 

9. Let d; be the son's age, in years ; 
then 3a; is the father's ; 

.*. 3a:+a?=48; .*. a:=12. 

10. Let a; be the prioe of the carriage, in £s; 
then 8a; is horse 

.'. 8a;+a;=84; .-. x=21; 
i.e., the carriage cost £21, and the horse £68. 

11. Let X be the nmnber of miles between B and C ; 
then 4a; is At^dB. 

.*. 4a;-a;=61; 

8a;=51; .*. a;=17; 
hence distance from ^ to B is 68 miles. 

12. Let a; be the nmnber of boys in smaller school; 
then 8a;iSvf larger ; 

.*. 8a;-«=460; 

2a;=46a; .% a;=226; 
hence 225 and 675 are the nmnbers. 

18. Let X be B's contribntion in £s ; 

then a;+15 is A^b ; 

.'. a:-fa?+15=100; 
2a;=85; ••. a;=42J; 
B gave £42. lOs. ; A gave £57. 10«. 

D. A.K. '^ 



so KXEBCISE X, 

14. Let X be the number of shillings of the younger boy ; 
then x+Q is older ... ; 

.•. ar+«+8=50; 

2x=42i /. a;=21: 
hence £1. 1«., and £1. 9«. are the sums* 

15. Let X be the horse-power of the smaller ; 
then x+lQ is , larger; 

x+ar4-16=80; 

2a;=64; .«, a;=32: 
hence 32 and 48 are the powers, 

16. Let X be ^'s contribution in £s; 
then a;+10 is B's ,.,.. ; 

a?+35is Cb : 

then x+x+lQ+x+S5=150; 

8a;=106; .'. a; =36: 
hence £85, £45, £70 are the contributions, 

17. Let X be the share of C, in £s; 
then j;+50 is B's share; 

X + 150 is A^B share : 
hencQ a;+a;+50+a; + 150=1000; 

3a;=800; .•. a?=266|. 

18. Let X be one of the smaller shares, in £s ; 
then x+2000 is the large share : 

hence a; + a; + a; + 2000 =20000; 

3a; = 180PO; .-. a;=6000; 
the shares are £6000, £6000, £8000. 

19. Let X be the number ; 

X X 

then --- = 7; 

4 o 

5a;-4x=140; .-. x=140. 

20. Let X be the number; 

then f = r2+28; 

12aj=5a; + 1680; 
7a; =1680; .\ a; =240. 

21. Let X be the number; 

then 4 (a? + 16) = 10a; + 22 ; 

4a;-10a;=22-64; 

-6a;=-42; .-. x=7. 
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22. Let X be one part; 
then 40 - a; is the other part; 



•. «=^(40-4r); 
o 

6aj=120-8a;; 

8a;=120; .•, a:=16: 



hence 15 and 25 are the parts. 

23. Let X be one part ; 
then QO-xia the other part ; 



i^=i(60-a:); 

2a;=180-8x; 
6a;=180; .-. a?=3C: 



36 and 24 are the parts. 



24. Let a; be number of shillings in one part; 
then21-a;is the other part ; 

.-. x=|(21-a;); 

4a;=63-3a:; /. x=9; 
98. and 128. are the parts. 

25. Let x be the greater part, 
then 81 - a; is the less ; 

... ia:=.2(81-a:); 

a;=2106-26aj; .-. x=78i 
78 and 3 are the parts. 

26. Let a; be the greater part; 
then 192 - a; is the less ; 

.-. ^a:=i(192-a:) + 21; 

3a;=384-2a;+126; 
5x=510; .'. x=102; 
102 and 90 are the parts. 

27. Let X be the number ; 

4 
then 2a;-86=^a;; 



10x-180=4a;; .•. a;=30. 



^1— ^ 
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28. Let X be the nmnber of years ; 
then X years hence, the father will be 42+x, 

the son Q+x\ 

henoe 42+x=S{Q+x); 

.«. «-8a?=18-42; .-. a?=12. 

29. Let X be the number of years; 
then X years ago, A was 72 - a;; 
B ... 48-a;; 

.-. 72-x=6(48-x); 
-a?+6x=240~72; .•. a?=42. 

SO. Let X be the number of years; 

then 10-x=:hs5-x); 

140-2a;=246-7x; 

6a;=106; .-. a;=21. 

81. Let X be the number of years; 

then 42-«=i(56-a;); 

o 

126-3a;=112-2a;; .-. a?=14. 

32. Let X be the shillings which A gives B ; 
then 48+a;=3(60-a;); 

4x=:132; .*. a;=:33. 

83. Let X be the son*s age, in years; 
then 4a; is the father's age; 

.-. 4a;-12=16(a;-12); 

12a;=180; .-. a:=16: 
hence the ages are 60 and 15. 

34. Let X be B*s money in shillings; 
then 5a;is ^'s ; 

.^. 6a;-23 = 2(aj+23); 

3a;=C9; .-. x=23: 
henoe ^ had 1158.= £5. 15«. 

35. Let X be the number of £s; 

then 20+x=3(15-a:); 

'4a;=26; .-. a;=6i=£6. 6«. 
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36. Let X be Cs money in £s; 
then x+20 is B's money; 

and 2a; + 40 is A*b ; 

.•• 2a:+40+a?4-20+ar=300; 

4x=240; .'. «=60; 
hence the soms axe £60, £80, and £160. 

87. Let X be A*b money in £s; 
then x+50 is B*b money, 

anda;+185is <7's ; 

.•. x-[-x+50+x+lSB=lQ0; 

3a;=:525; :•. a;=176: 
hence A has £175, B £225, C £360. 

38. Let X be the £s spent by A ; 
then B spends ^ x £s; 

and <7 spends J of jr x= — £8 ; 

.-. x+^a; + — = 52J; 

8a; + 4a?+9a;=420; .•. a;=20: 
hence A spends £20, £ £10, C £22. 10«. 

39. Let a; be the number of £s divided; 
then ^has^-5; 

B has 5-8; 

Chas|-154; 

... |>5+|-8+|-16J=a;; 
a:-10 + aj-16 + x-31 = 2a:; .-. a:=57. 

40. Let X be the smaller number ; 
then a; 4' 60 is the larger ; 

.-. -(x+60)=-x; 

3a;+180=7a:; .•. a?=46: 
45 and 105 are the numbers. 
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41. Let X be the number; 

then |-100=100-|; 

8x + 2aj=1200; .•. a?==240. 

42. Let i be the nmnber ; 

then 4a;- 60=60 -a:; .*. a:=20. 

48. Let X be the smaller number; 
then x + 20 is the larger; 

••. i(a:+20) = ^^ + 5; 

10a;+200=7x+350; .•. a?=60: 
hence 60 and 70 are the numbers. 

44. Let X be the smaller number; 
then X + 10 is the larger ; 

••. i(a;+10)=2a; + 2; 

a?+10=4a;+4; .•. x=2: 
12 and 2 are the numbers. 

46. Let a; be the smaller number; 
then a; + 8 is the greater; 

.'. 4x=2(a; + 8) + 10; .-. a;=13; 
18 and 21 are the numbers. 

46. Let X be one part; 
then 144 - a; is the other; 

.-. 144-a; + 16=2(a;-10); 
8a;=180; .-. x = 60: 
60 and 84 are the numhers. 

47. Let X be one part; 
70-xis the other; 

then | + Z9zf=31; 

3a; +140 -2a; =186; .-. a;=46: 
hence 46 and 24 are the parts. 

48. Let X be ^*s money, in £s ; 

then B has 77 -a;; 

and has 106 -a;; 

.•. 77-a;+106-a;=112; 

2a;=70; .•. a;=86: 
hence A has £86; B, £42 ; C, £70. 



EXEBCISE X. 55 

49. Let X be A^b money in £s; 

then B has 49^ -x\ 

and C has 38^-0;; 

.-. 49J-«+38J-a?=62J; 

197-4a; + 164-4a;=211; 

8a;=140; .'. a?=17J: 

.*. A has £17. 10<. ; B has £81. 158. ; C has £21. 

50. Let X be the number; 

then g + l = 5+«>! 

4a;+8aj=2a;+480; .*. «=9G. 

51. Let X be the number; 

^1- «+20 X .^ 

then — - — = 7; •*. «=40. 

o 4 

52. Let X be the first-class fare, in shillings; 

and x - 5 the second-class ; 

Ai_ X x-5 ,„ 

then o = ~H~» •*• a;=15; 

hence 15«. and 108. are the fares. 

58. Let a; be the number; 
then | = ^(80-a;); 

a?=240-3a;; .•. a?=60. 

54. Let X be the number of panes in each -window of upper row; 

then a?+4 middle row; 

and x+Q lowest row; 

/. 6x + 6(x+4) + 6(a;+6)=168; 

18a;=108; .*. x = 6: 
.*. 6, 10, 12 are the numbers. 

55. Let X be the number of hours for the first part ; 

Sx 
then -jr- is second ; 

and -Q-- third ; 

o 



dx 15x ^, 

.-. x + -^ + ~=5^; 

24x + 86x+46a;=140; 
.-. a;=Jg=li=lhr.20'. 
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56. Let X be A*a income in £s; 
then«+460isB's ; 

.% | = g(«+460) + 100; 

8a;=a;-f450+600; .•. a;=525: 
.*. £525 and £975 are the incomes. 

57. Let X be the smn of money, in £b; 

2x 
after first transaction, I have -^ + 50 ; 

3 

after second transaction, I have t ( -«- + 50 ) + 70 ; 

.-. |(y+60^+70=120; 
|+87i=50; .% a?=25. 

58. Let X be the number of perqpns; 

then each receives — shillings; 

150 150 ^ 
.'. = i + 5; 

X a; + 5 

150aj + 750 = 160a: + 5a?2 + 25a; ; 
5a:a+26a;=750; 
a?2+5a;=150; .•. a;=10. 

(K.B. This produces a quadratic equation; the question is changed in tl 
5*^ edition.) 

58 (As in Edition V. 1886). Let x be the sum of money, in shillings; 

then -^ = 5+^5 

8a;=2a?+150; .-. x=160=£7. 10«. 

59. Let X be number of points made by B ; 

2 

then 7 a; + 8 was A'a score ; 

o 

2 ^ a: 

••• 5^+2=2; 

4a?+20=5a;; .•. a;=20: 
hence B*b score was 20, and A*a 11 ; i.e. A was beaiien by 9. 
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60. Let ib be the nmnber of oranges; 
.-. he pays for them ^ pence; 

at 

2 

he sells a; - 50 oranges for ^ (a; - 50) pence, 

o 



.-. |(x-50)=|+129; 
4a;~200=3a;+774; .«. a;=:974. 



EXERCISE XL 

1. Multiply equation (2) by 8 ; 8a? + 9y = 61 ; 
subtract equation (1) ; 8a; + 4^^ 3 26 ; 

.'. 5^=25; .•. y=6: 
substitute this value of 2^ in equation (2), 
then »+ 16=17; .*. a:=2. 

2. From (1), 4a: + 8y = 76 ; 
subtract (2), 4a; +6^ =66; 

.'. 3^=21; .•• y=7: 
substitute this value of y in (1), 
then a;+14=19; .*. x=6. 

8. From (2), 2ar+2y=80; 

from(l), 2x-5y=9; 

.-. 7y=21; .•. y=3; 
substitute in (2) ; then a; -f 3 = 16 ; .* . a; = 12. 

4. From (1), Sa? + 27y = 63 ; 
from (2), 3a;+5y=19; 

••. 22y = 44; .«. y=2; 
substitute in (1); then a; +18 =21; .*. a;=3. 

5. From (2), 8a;+2y=96; 
from(l), 3x+2y=46; 

.". 6a;=60; .*. a;=10; 
substitute in (2) ; then 40+y=48; .*. ^=8. 

6. From(l), 14a?-7y=112; 
from (2), 3a;-7y=35; 

.*. lla;=77; .•. a:=7; 
substitute in (1) ; then 14-y=16; .•. v=-^. 
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7. Prom (1), 
from (2), 

substitute in (1) ; then 

8. Prom (X), 
from (2), 

substitute in (1) ; then' 

9. From (1), 
from (2), 

substitute in (1); then 

10. From (1), 
from (2), 

substitute in (1) ; then 

11. From(l), 
from (2), 

substitute in (1) ; then 

12. From (1), 
from (2), 

substitute in (1); then 

18. From (1), 
from (2), 

substitute in (1) ; then 

14. From (1), 
from (2), 

substitute in (2); then 

15. From (1), 
from (2), 

substitute in (1) ; then 



6j?+10y=74; 
6a?+9y=69; 
.'. y=5: 
8a;+26=37; 
A 8aj=12; or a: =4. 



122+1%: 

12x + 8y: 
.'. 7y: 

4x+35: 
.*. 4a?: 

14aj+4y: 

14a; + 49y: 

.•. -45y: 

7a; -6: 

28a?-85y: 

28a; + 24^: 

.-. -69y= 

4a; -20= 

66a; -22yi 

16a;-22y = 

.'. 39a;: 

36-2y = 

80a;- 16y: 
21a; -16^= 

• • vX ' 

120-8y: 

20«+6y: 

63a;+6y: 

.% -43x: 

70 + 8y: 

80x+8y: 

B0x-25y: 

.•. 33y: 

6x-30: 

84a; + 36y: 

75a; + 85y: 

• • yx' 

-12 + 6y= 



= 129;. . 

= 80; 

:49; .'. y=7: 

:43; 

:8, or a;=2. 

:142; 

= 7; 

:136; .-. y=-8: 

=71; .'. a;=ll. 

=0; 

=236; 

:-236; .'. y=4: 

0; .•. a;=6. 

276; 
2; 

:278; .«. a;=7: 
:26; .'. y=6. 

:226; 

:46; 

:180; .•. a;=20: 

:46; .'. y=26. 

= 164; 

=466; 

= -301; .•. a;=7: 

= 82; .•. y=4. 

= 198; 

=0; 

:198; .•. y=6: 

=0; ,'. a;=5. 

:91; 

= 100; 

- "~ y J . . X — = "~ X . 

:13; .*. y=6. 
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16. From (1), 
from (2), 

substitute in (1); then 

17. From(l), 
from (2), 

.*. by addition, 
substitute in (1) ; then 

18. From (1), 
from (2), 

substitute in (1) ; then 

19. From (1), 
from (2), 

.*. by addition, 
substitute in (1); then 

20. From (2), 
from (1), 

.*. by addition, 
substitute in (1); then 

21. From (2), 
whence, 

from (1), 

.'. by subtraction, 

substitute in (1) ; then 



ar-12y=140; 
6Lr-12y=54; 
.*. -43a;=86; .-. x=-2: 

-4-3y=36; .% y=-13. 

8a;-12y=284; 
27a;+12y=66; 

36aj=350; .•. a;=10: 
20-3y=71; .«. y=x-17. 

20x+36y=100; 
20a;-44y=100; 

.-. 79y=0; .-. y=0: 
4a;=20; /. x=^5» 

15a:-12y=84; 

82a; + 12y=-84; 

47aj=0; .*. a;=0: 
-4y=28; .-. y=-7. 

84a;-7y = 623, 
6aj+7y=0: 

89aj=623; .•. x=7: 
86 + 7y=0; .•. y=-5. 

4x+9y = 3; 
12a;+27y=9; 
12a;+22y=U: 

6y=-6, ory= -1; 

6a;-ll=7; .'. x=3. 



22. Equation (2) may be written - 16a: + 4y = 137 ; 
whence, - 60a; + 1% = 648 ; 
from (1), 60a; + 63y = 84 ; 

.-. by addition, 79y = 632, or y = 8 ; 

substitute in (2) ; then - 16a; + 32 = 137 ; .*. a; = - 7. 

23. The equations may be written 18a; - 26^ = 60, 

27a; + 6y=-10; 
from (2), 135a; + 25y = - 60 ; 

from (1), 18a; - 26y = 60 ; 

.'. by addition, 163x=0, or a;=0; 

substitute in (2) ; then 0+6y=-10; .•. t(=— ^« 






M. Writer 




■Dbrtitlife in (1) ; Uien 
30. Writa (be eqiuticniB, 



bom (2), 



mbttitate ia (2); then 



.-. 103c= 
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31. Thee^Diiftioiisare 


ar.y=14, 




2x+4yr=14; 


from(l). 


12x-4y=56, 


fipom (8), 


8x+4y=U; 




.% 14dr=70, <ax=5; 


8iib8titiitein(S); tfan 


10+4y=U, ory=l. 




6x+8y=ll, 




-2x+y=ll: 


fipom (2)y 


-6«+8y-88, 


fiam(l), 


&»+8y=ll; 




.•. -llx=22, or jr=r-2; 


Bobstitnte in (2); then 


4+y=ll,ory=7. 




2»-16=6y. 


and 


2;r-16=3x-24; 


from (8), 


«=8; 


snbrtitate in (1); then 


16-16=5y; .«. y=0. 




7y=8x-6, 


and 


8x'5=zl0x-'U 


from (2), 


2x=-4,or«=-2; 


sabstitofte in (1) ; then 


7y=-16-5; .•. y=-8. 


85. In equation (1), li. o. d. 


is 8, 


and the equation beoomea 


s+2y=28; 


in equation (2), l. a d. ia 24, 






8dB+8y=96: 


from (1), 


a«-f6y=84. 


from (2), 


8«+8y=:96; 


• 


.«. ~2y=:-12, ory=6; 


substitate in (1) ; then 


05+12=28; .'. 05=16. 


86. The equations become 


2a5-y=10; 




8a-8y=60: 


from (1), 


8a-4y=40, 


from (2), 


8a;-8y=60; 




.«. -y=-20, ory = 20; 


snbetitate in (1) ; then 


2a!-20=10; .-. x=U. 


87. The equations become 


8x-f4y-9y=86, or8a5-5y=86, 


and 


7a;-7y + 3fl5=42, or 10B5-7y=42; 


from (1), 


40x-26y=180, 


from (2), 


40x-28y=168; 




.'. 8y=12, or y=4; 


substitate in (1) ;' then 8x • 


-20=86; .•. x=7. 
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38. The equations become 7a; - 6aj + lOy = 0, or 2a5 + lOy = ; 
and 12y+20y-.6a;-6y=40, or 7a;+16y=40: 

from (1), 6aj+30y=0, 

from (2), 14x+303ir=80; 

.', -8^=-80, ora;=10; 
substitute in (1); then. 20+10y=0; .•. y= -2, 

89. The equations become 6x+14y-x-y=4t0,or5x+lBy=4O; - 
and 7a;+8^=56: 

from (I), 35aj+91y=280; 

from (2), 36a5+16y=280: 

,% 76^=0, or 2^=0; 
substitute in (1); then 5a;=40; .-. a;=8. 

40, Equation (1) becomes 3a;-6y-8aj+28=86, or -6aj-6y=8; ' 
equation (2) becomes -x+y=17\ 

from (2), -5a;+5y=8o; 

from(l), • -6a;-6y=8; 

.-. 11^=77, or y =7; 
substitute in (2) ; then -«+7=17; ,*. x= -10, 

41, E quation (1) becomes 15x-5y- 28a5 + 12y = 6 ; or - 13» + 7y = 6 ; 
equation (2) becomes ' ' 5a;- 2^=6; 

from (1), -26aj + 14y=12; 

from (2), 35a; - Uy = 42 ; 

.•. 9aj=54, or a;=6; 
substitute in (2) ; then 80-2y=6; .«. y=12, 

42, Ik[uation (1) becomes 32a; +x-y = 168, or 33a; -y = 168 ; 
equation (2) becomes 6y + 3a; - 5^ = 12, or 3a; + 2^ = 12 ; 

.*. by addition, 36a;=180, or a;=5; 

substitute in (2) ; then 15 + y = 12 ; .•. y = - 3, 

43, Equation (1) becomes 5a; + 8a; - 4y = 50 ; or 13a; - 4y = 50 ; 
equation (2) becomes 8y + 7aj - 14y = ; or 7a; - 6y = ; 
from (1), 39a; - 12y = 150 ; 

from (2), 14x-12y=0; 

.% 25a; = 150, or a; = 6 ; 
substitute in (1), 78 - 4y = 50 ; .*. y=7. 

44, Equation (1) becomes 12a;-15a;+9y=2y + 6; or -3a;+7y = 6; 
equation (2) becomes 12y -7aj+y+4a;=6; or -3a;+ 18y = 6 ; 

.'. by subtraction, 6y=0, ory=0; 

substitute in (1) ; then - 3a; = 6, or as = - 2. 
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46. Equation (1) becomes 2a5-2y-6=6y-27x; or 29a;-8y=6; 
equation (2) becomes ix-Sy=X^', 

£rom(l), 87a!-24y=18; 

from (2), S2x - 24y = 128 ; 

.% 55as= - 110, or x= - 2; 
substitute in (2) ; then - 8 - 3y = 16 ; ,♦. y = - 8. 

46. Equation (1) becomes 4x-16y-5a5-46y=50; or -a5-61y=60; 
equation (2) becomes 4x + 14y = Sas + 8y, or a; + lly = ; 
.% by addition, - 50y=60, or y= - 1; 
substitute in (2); then a;- 11=0; .'. as=ll. 

47. Equation (1) becomes 44a; - lly = 14a; + 6y + 11 ; or 30x - 17y =11; 
equation (2) becomes 2a;+2a;+3y=8a;; or -^4x+3y=0; 

from (1), 60aj - 34y = 22, 

from (2), -60a;+46y=0, 

.-. lly=22, ory=2; 
substitute in (2) ; then - 4x + 6 = ; ,*, x=H, 

48. Equation (1) becomes 50aj-49a;-28y=140; or a5-28y=140; 
equation (2) becomes 2x-4y- lOas - 6y = 46 ; - 8aj - 9y = 45 ; 
from(l), 8a;-224y=1120, 

from (2), -8a;-9y=46; 

/. - 233y=1166, or y= - 6; 
substitute in (1) , then x + 140 = 140, or p; = 0. 

49. From (2), 5 + ??=10; 

{By 

from(l), z + ir^^* 

X y 

• 18 
.*. by subtraction, — = 3, or y = 6 ; 

substitute in (1) ; then — 1-2=7; .*. x=l, 

X 

50. From(l), £Z_*=6; 

X y 

from (2), T--y^^^' 

,; by subtraction^ —=^5; or 35=6; 



2 
substitute in (1) ; then 2 - - = 3 ; .•. y = - 2. 



X 3 
2 

y 
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51. From (1), 


X y 


from (2), 


^^-^^=10; 
X y 


• 


25 ^_ , 

.-. -— =25, ory=-l; 


snbBtitate in (1) ; then 


2 « e 

- + 7=6; .'. 05= -1. 

X 


.r« ™ XI /♦X t_ 16 20 10 

52. Equtition (1) becomes ~ "a" ' 


also dividing equation (2) by 


X. 6 5^ 
xy, we nave - + -=0; 
^ 05 y ' 


from (2), 


X y 


from (1), 


8 10 5 
X y"S* 




20 5 
••• — =b» or 05=12; 
X o 



substitute in (2) ; then 

53. Equation (1) becomes 
equation (2) becomes 
from (2), 
from (1), 

substitute in (1); then 



1 E 

2 + -=P; .-. y=-lO. 



8a;+24y-6o5+21y=8; or2a;+45y=8; 

05-%=4; 

2aj-6y=8, 

2a5+45y=8; 

••. -51y=0, ory=0, 

2o5=8, oraj=4. 



54. Equation (1) becomes 

36aj-6a;+3y=10-4y, or 30fl5+7y=10; 
equation (2) becomes (with l. o. d. 60) 

50-20y=15a;-15y-120-6aj-6y+12, or -9a;+y=-158; 
from (2), . - 63a;+ 7y= - 1106, 

from(l), 30a5+7y=10; 

.•. -93a;= -1116, or 05=12, 
substitute in (2) ; then -.108+y= -158; .•. y=-50. 
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EXEBCISE Xn. 
1. Let X and y be the two Dnmbers; 



then 




aj + 2y=3l, 


and 




y + 2x=26; 


from (1), 




2a;+4y=62, 


from (2), 




2x + y=26; 

.'. 3y=36, ory=12 


and by snbstitation 


in(l), 


x=7. 


2. Let X and y 


be the two numbers; 


then 

• 




y+2x=n. 


and 




2y+x=19; 


from (!}, 




2y + 4a?=34, 


from (2), 




2y + a;=19; 

.% 3a;=16, or jj=6; 


and by substitution 


m(l), 


y=7. 


3. Let X and y 


be the two numbers; 


then 




2x-y=30, 


and 




5y-ar=3; 


from (2), 




10y-2x=6, 


from (1), 




2x-y = S0; 


•*• by addition, 




9y=36, ory=4; 


substitute in (1), then 


2aj-4=30; ora;=l7. 


4. Let the price of a horse be x £s, 


and 


cow be V £s: 


then 




9x + ly=S00, 


and 




6a; + 13y=300; 


fat>m (1), 




18a; + 14y=600, 


from (2), 




18a;+89y=900; 



.'. -25y=-300, ory=12; 
and by substitution, 9a; + 84 = 300, or a; = 24. 

5. Let the prices of the two sorts be x pence and y pence per lb. 
respectively; 

then 7a;=9|^, 

and 9a; + 7y=65; 

fix)m(l), 63a;- Sly =0, 

from (2), 63a;+49y=456; 

.'. -130y=:-466, ory=3i; 
•*. by substitution in (1), a; =4 J. 

D. A. K. ^^ 



66 EXEECiSE xn. 

6. L^ X and y he the two numbers ; 
then |"y=2, 

and 1-1=2; 

3 2 

from(l), 2a;-4y=8, 

from (2), 2x'-Sy=12; 

.•. -y=-4, ory=4; 

.-. by substitution in (1), a; =12/ 

7. Let a; £s and ^ £& be the prices of ^'s and B's houses respectively; 
then x=y+400, 

and |=y-600; 

.-. 5=1000. or a; =2000; 
and by substitution in (1), y=1600. 

8. Let X years and y years be the respeotive ages ; 

then y-o = ^» 



and 



y_x^ 



by substitution in (1), -g- - -=4, or a;=32 ; 

.-. from (2). y=20. 

9. Let X years and y years be the respective ages ; 
then a;+31=3y, 

and a; + l=2(y-l); 

••. by subtraction, 30 = y + 2, or y = 28 ; 

and from (1), a;=84-31=53. 

10. Let X years and y years be the respective ages; 
then X'-4t=By, 

and x=2{y+8); 

,', by subtraction, - 4 = y - 16, or y = 12 ; 

••. from (1), a; =40. 

11. Let X years and y years be the respective ages ; 
then iC-6=12(y-6), 

and 05+3=3 (y+3); 

••. by subtraction, ; -9=9y-81, ory=8, 

also, from (1), x^ 6=24, or jc=30. 
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12. Let X and y be the numbers of persons in each class; 
then fl5+y=36, 

and 8a;+^^=100; 

fifom(l), Cx+6y=216, 

from (2), 605+5^=200; 

,«. y=16; and from (1), 3;= 20. 

13. Let X be the nmnber of oxen, and y the number of sheep ; 

.'. x+y=S5, 

•nd f + |=191i; 

from(l), 9x+9y=315, 

from (2), 50x + 9y = 766 ; 

.•. 4105=461; orx=ll; 
•*. from (1), y=24. 

14. Let 05 miles be the distance from ^ to 2?, 
and y miles JB to C; 

then a5-|=12, 

and fl5+y=24; 

.•. by subtraction, ~ = 12, or y = 10 ; 

.*. from (2), o;=14. 

15. Let X and y be the digits, so that lOx +y is the number ; 
then a;+y=10, 

and 10o!+y=30(a;-y) + 4; 

from (2), 20a; - 31y = - 4, 

from(l), 20x+20y=200; 

.'. - Sly = - 204, or y =4 ; 
.*. from (1), 05=6, and the number is 64. 

16. Jjet X and y be the digits, so that lOx+y is the number ; 
then a;-y=4, 

and 4(a5+y) = 10y+a;; 

from (2), 3fl5-6y=0, or a;=2y; 

•*. by Bubstitntion in (1), y=^, and a; = 8 ; 

henoe 84 is the required number. 

'O— ^ 
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17. Let X and y be the digits, bo that lOx+y la the number ; 
then 10x+y=7 (x-^y), 

also 10y+a5=10(aj-y) + 6; 

from (1), 8a5-6y=0, or 9aj-18y=0; 

from (2), -9a; + 2()y=6; 

.*. by addition 2^ = 6, or ^ = 8 ; 

.*. by substitntion in (1), x=6 ; hence the number is 63. 

18. Let X be the first digit, and y the middle digit; 
then x+y+x=7, 

and 100a;+10y+a5+90=10()y+10aj+a5; 

from (1), 2x+y=7, 

from (2), 90aj-90y=-90, ora5-y=-l; 

.'. 3a;=6, oraj=2; 
also from (1), y=S; hence the nnmber is 232. 

19. Let X £s and y £s be the prices of a sheep and a calf respectively; 
then 6a!+8y=30, 

and 4:(x+^-[-&(y+l)=:Sl; 

from (2), 4a;+6y=31- 6-2=23; 

or 16aj+24y=92, 

also from (1), 15a;+24^=90; 

.'. x=2, 
and from (1), 8y=20, or y=2J. 

20. Let X feet be the length of the rectangle, and let y feet be its width ; 
then 2a;+2y=100, 

and (a; + 2)(y-2)=jBy-24; 

from (2), -2a;+2y= -24+4= -20, 

from(l), 2«+2y=100; 

.*. by subtraction 4a; =120, or x= 30. 

21. Let X and y be the numbers of the two sorts; 

then a?+y=400, 

- 2 3 

also QX+^y=zx+y 

(because each of these represents the value of the oranges in pence) ; 
now from (2), - 2a5 + 3y = 0, 

and from (1), 2a; + 2y=800; 

.% %=800y or 2^=160; 
••• from (1)» iB=240. 
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122. Let 06 £& be the income, 

and y £s the expenditure ; 

g 
then y+50=:gx, 

and ii;+225=2(y-15); 

from (1), 8fl5 - 4y = 200," 

&om(2), aj-2y=-255; or 2«-4y= -610; 

hence 1^ subtraotion, x = 710. 

23. Ijet X and y be the crews of the two ships ; 
ttien 6+|=T' 

also —=505-10; 

firom (2), f = 10, or «= 30, 

5 
firom (1), 3a; + 5^= lOx, ov 5y=7x ; .•. y = 42. 

24» Let X be the nnmber of half -guineas, and y the number of half* 
crowns; then, expressing their valne in shillings, we have 

2 +2-"^' 

firom (1), 21x + 5y= 224, 

firom (2), 21a;+16y=357-63=294; 

.•. -10y=-70, ory=7; 
also, by sabstitating in (1), 21a; =189, or a; =9. 



25. Let X yards be the length dug in one day, 

and 2^ yards filled np in one night; 

then, since 945 yds. are finished in 21 days, 45 yds. are finished in one day ; 

,'. a;-y=45, 
also 2a;-^=105; 

•*• by sabtraction,' a;=C0. 
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26. Let X days be required by JB, 
and y days by C ; 

then, in one day B and C together do ( - + - j of the work, 

\^ yj 

111 
X y 4' 

also in one day, A and C together do twice the amount which B does, 

112 

12 y X 

hence by subtraction, — ts = t — , or- = ^; .*. a;=9; 

X 12 ^ X X ^ 



and by substitution in (1), 



1_1_1__5 ^ 
y " 4 9 ~ 36 * 



27. Let a; £ be what each has at first, 
and 2^ £ be what A wins ; 

then a?+y+6=3(a;-y), 

and a?+y-16=2(a;-y); 

from (1), 2a;-4y = 6, 

from (2), ir-8y=-16; or 2a;-6y= -32; 

.% by subtraction, 2y=38, or y=19; 

.-. aj=57- 16=41. 

28. Let X be the number of strawberries, 
and y pence the price of a pint ; 

then -j-z=y, 

X ' ' 

also y + l=Q; 

from(l), a;=4y-6, 

from (2), x=:By + B; 

.•• 2^=9, and a; =30. 

29. Let X be the number of yolnmes, 

and y shillings the cost of each volume ; 

2 

then ^xy + 2000=x{y + l). 
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also |j?y+2000=a;(y+2); 



from (1), 


ay + 3a? =6000, 


from (2), 


xy + 8x=QOO0; 




.-. 6a; =2000, or a? =400; 


and from (1), 


400^=4800, or 2^= 12f. 



30. Let X be the nmnber of divisions, 
and y the average nmnber of boys in a division ; 

then xy+86=a;(y+8), 

and -^=2(a;-3h 

from (1), So; =36, or a; =12, 

.-. from (2), ^=^®» •'• «y=162. 



EXEBCiSE xnr. 



1. a;"+4a?+3)a;«+6a;+4(l 

a;«+43g+3 

«+l)a;'+4a:+8(a?+3 
sc^+ X 

3a; + 3 
x+liio.o.K. 3a;+3 

2. x^-\'2x + l)2a^+5x+S{2 

2a»+4a; + 2 

a?+l)a;"+2a?+l(a?+l 
x^+ X 

X + 1 

o.o.x. a;+l« x+l 

3. 3a:2+10a; + 8)6a:>+23«+20(2 

6a;a+20a? + 16 

3x-\- 4)3a?«+10a;+8(a?+2 
3a:»+ 4a; 

6a; + 8 
o.CM. 8a;+4. 6a; +8 
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4, 6«2^7^+2)16x>+26a;+8(8 

15afl+21x+Q 

6a;+2)6a;«+7a?+2(«+l 
5x*+2x 

5a;+2 
o. c. M. 5x+2. 5a? 4-2 

6. 9ajV+18«y+5)18aV+S9ay+15(2 

I8a?y»+36ay + 10 

3xy+ 6)9a^+18a!y+6(8a!y+l 
9a^y»+15ay 

3a^+5 
G.c.K. 3a!^+5. 3fle^+5 

C. a«-lla+10)a»-10a+ 9(1 

a^~llo+10 

a- l)a3-lla+10(a-10 
a3- a 



-10a +10 
G.o. u. a-1. -lOa+10 

7. Sa«6a-6a6+2)3a263_4a6+l(l 

3ag62-5a6 + 2 

a6-l)3a263«6a6+2(3a6-2 
Sggfta - Sab 

-2a5+2 
G.o.u. a5-l. -2a6 + 2 

8. 10a?«-23a; + 12)30x»-67a;+33(3 

30j;8-69a? + 36 

2a;-3)10a;3-23a;+12(6a?-4 
10a?»-15a; 

- 8a?+12 
G. CM, 2x- 3, - 8a; + 12 

9. 7xa+16a?-16)28x>+71a;-66(4 

28a;» + 64a?-60 

7a;- 5)7a?a+16a?-16(a; + 3 
7a;^- 5a? 

21a? -15 
G. c. M. 7a? -6. 21aj-15 

10. 12a;2y3 - 19a;y - 21 ) 48a?2ya - 73ary - 91 ( 4 

48a;V-76a;y-84 

Sxy- 7)12a?aya-19a;y-21(4«y+3 
12a?8y^-28ay 

90:^-21 
G. c. M. Sxy - 7. 9a?y - 21 
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11. 8«»+6ar-8)6a!»+19aJ+ 8(2 

6a:*+10a?-16 

8)9a;+24 



8a?+ 8)8x«+&c-8(a;-l 
8x*+8a? 

-8a;-8 
o.o.x. 8a;+8. -dx-8 



12. 2«»-18«-7)2a«- «!»+ 8aj+ 2(a;+6 

2ae»-l3g3- 7x 

12flc»+10a!+ 2 
12a^-78x-42 

4 4)88as-f44 

2aj+ l)2a:»-13a;-7(aj-7 

2g«+ ag 

-14a;- 7 
G.O.U. 2x+l. -14x-7 



^ 



13. lla?+87ajy-8y»)22«»- 13a:V- 10«y*+ y'(2x-17y 

22x-»+174ir'y- 16^ 

-187«V+ 6*3^*+ y* 
- 187«»y - 1479flcy3 + 136y« 



135y^)U85a3r»-136y» 



] laj - 2^) lloB* + 87aBy - 8y» (« + By 
lla:*- ay 

88ay-8y» 
o.c.x. llaj-y. 88ay-8y? 



14. 12xS+35x+22)24x3-142;-3a(2 

24g'+70x+44 

^7 )-84a;-77 

12aj + ll)12«»+36aj+22(a; + 2 
12^+lla 

24X+22 
o.CM. 12aj+ll. 24a; +22 



15. 2a3+19a+36)6aa+17a+ 6(3 

6a3+57a+105 
-2 0) -40a- 100 

2a+ 6)2aa+19a+36(a+7 
2a^+ 5a 

14a+85 
O.C.H. 2a+5. 14a+35 
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IG. Sse^+lQax-5a^)24a^-10ax+ a^{S 

24ga+54aa;-15 aa 

-16a )-64aa;+16a« 

4a; - a ) 8«2 + isoaj - 6a2 ( 2x + 5a 
8ar^- 2ax 

20ax - 5a^ 
o. 0. M. 4a; - a. 20ai6 - 5a^ 



17. 10a;2_37a._36)20jc2-19aj-28(2 

2Qg«-74a;-72 

l l)55a;+44 

6a;+ 4)10ar»-37a;-36(2a;-9 
10a;»+ 8a; 

-45a;-36 
G. c. M. 6a; + 4. - 46aj - 36 



18. 6a;3-5a;3_2;s + l)12aJ»-16a;2- a; + 5(2 

12a:»--10a;g-4a; + 2 

- 3)- 6x^ + 3a? + 3 

2a^»- a;-l)6a:8_5a.a«2a;+l)3a;-l 
6a;8-3a;«-3a; 

-2a;8+ x + i 
G. c. M. 2a;2 - a; - 1. -2a;'+ ar + l 



19. 2a:8-7a?«-29a;-6)6a;8 + 13a;>- 2a;- 1(3 

6a;8-21a;«-87a;-18 

17)34^+86^+17 

2a;a+ 5x+ l)2a;8-7ar»-29a;-6(a;-6 
2a;»+6a;'+ x 

-12a^«-30a;-6 
Q.C.M. 2a;8+6a; + l. - 12ar» - 30a; - 6 



20. Divide one expression by 7, and the other by x : 

a^ - 6a;2a+lla»i8-l2a8)3a:8 _ 13a;2a+23a;a2- 21a8(3 

3a;8 - 18a;go + 33a;a» - S 6a^ 
6 a)6a;^a-10a;a»+15o» 

a;3 _ 2a;a + 3a2)a;«-6a;8a+llara*-.12a«(a;-4a 

a;^»-2ar'o+ 3a;a^ 

-4a;8a+ 8a»«-12a» 
o.c.M. a;»-2a»+3a^ -4a;«o+ 8a5a»-12a^ 
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21. 2a^-lljfl+5x + 25) 7x» - 26a^ - 23a? + 20 

2 

14a:»-60x>-46a;+ 40(7 
14^8 -77ar'+35x+ 175 

27ji27^-^81x-135 

aj«-3a;-6)2x8-llaj»+ 6a?+25(2a;-6 

- 6«a+x6a?+ 25 
o. 0. M. re' - 3« - 6, - 6a;'+16a;+25 



22. 14a»-19aj»-10a;-l) 

4x*- 12a:»+ 9ar»- 1 

7 



28ir*- 84r»+ CSa^a- 7 (2a? 
28^*-- 38a;»- 20ar»- 2a? 

- 46a?5+ 83a;«+ 2a?- 7 
7 

-322a:8 + 681ar»+ 14a;-49(-23 

- 322a« + 4 37a?» + 230x + 2 3 

7 2)144a;a-.216a?-72 

2a;2 - 3x - l)14a?»- 19a;»-10a?- l(7aj+l 
14a;»-21a?a- 7a? 

2a;2_ 3a;-l 
o.cM. 2a;8-3a;-l. 2a;«~ 3a;-l 



23. 6a?8-2a;8-21a?+7) 8a;»- 6a?a-28a?+21 

3 

24a?»-18a?2-84a?+63(4 
24a^- 8ar»-84a?+28 

-5 )-10a;« +35 

2ar»-7)6a;'-2a;8*-21a?+7(3a?-l 
6a;8 - 21a? 

-2a;« +7 

o:c.M.2ar»-7. -2j;8 +7 
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36. Divide the first expression by x, and the second by ^xy ; then 

8«8-22aj»-28a;+77) ^cfi- 2a^-2U-{- 7 

4 

24a;8- 8x2- 84a; + 28(3 
24x«-66^-84x + 231 

29 )583;^ -203 

2a;2-7)8x8-22ar»-28x+77(4a;-ll 
8 g» - 28a; 

• -22a;a +77 

-22ga +77 

.*. 2a^-7 is a common measure, and since x is common to the two 
factors which were divided out at first, .•. the g. c. m. is « (2a;* -7). 



37. a:« + 2a;a_a._2)a;*+2a;8-3x2-4a;+4(a; 

a;* + 2a:»- a;»-2a? 

-2 )-2a;2-2a; + 4 

a;2 + a;-2)a;8 + 2a^»- a;-2(a?+l 
a^Jf a;»-2a? 

a;2+ x-2 
a;*+ a; -2 

.*. a;*+a;-2 is a common measure, and since 2 is a. cm. of 6 and 8, 
.*. 2 (a^+x- 2) is G. 0. m. 



38. a;8-6a;a-26a?-9)a;4-2a:3- 7a;«+ 16a;+ l(x+4 

a;^-6a:8-26a;»- 9a; 

4a;5^ + 19a;2+ 26a; + 7 

4a;8-24a;»-104a;-36 

43Ji43^ + 129x+43 

a;2 + 3a;+l)a;8-6a;«-26x-9(a;-9 
a^ + ^x^Jf X 

-9a;»-27a;-9 
-9a^^-27a;-9 

Also 2a; is the g. o. m. of 2ar* and 6a;; .-. 2a; (ar*+3a?+l) is the g. c. m. of the 
two expressions. 
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84 EXERCISE XIII. 

40. Divide the first expression by x, and the second by 2x^; then 

2 

2a:4-12a:« + 18a;2- 8 {x 
2ar4- 6a;*- 7««- 2« 



- 7x^+25x^+ 2x- 8 
2 

-14a:»+60ar»+ 4x-16(-7 
-143^8 +35^8+ 49a; + 14 

16 ) 16a;» - 46a; - 30 



ar»-3a;-2)2a;«-6a;2-7a;-2(2x+l 
2a;8-6a;g-4a! 

a^-^x-2 
a^'-3a?-2 

.*. a;^-3a;-2 is a common measure, and x is common to x and 2^, 
.'. a; (a;2 - 3a; — 2) is G. c. M. 



EXERCISE XIV. 

1. Divide numerator and denominator by 6a^&^. 

2 Sa^ftV. 

8 IxyH^, 

4 ^^h, 

5 27aa;2. 

6 16aa;2. 

7 12aa;V 

8 144y. 

9 lOp^x^, 

10 2ab^k. 

11. a;«-4a;+3)a;2_2a;-3(l 

a;»-4a;+3 

2 )2a;-^6 

a;-3)a;»-4a; + 3(a;-l 
a;»-3a; 

- a;+3 

- a;+3 

The G. c. M. is a; - 3, and dividing numerator and denominator by it we 

obtain — ^. 

a;+l 
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12. a^+xy^ty^)it^ + 5xy+ ^^{1 

x^+ xy- Qy^ 

1y )^y + 12y^ 

x+Sy)x^+ xy-&y^{x-2y 
x*+Sxy 
-2ary-62/2 
-23?y~6ya 

a. c. M. is x+Byt and dividing numerator and denominator we obtain 

x+2y 
x-2y' 



13. x^-Sxy + l&y^)x^+ Sxy-40y^(l 

x^- Sxy + 1 5y^ 

lly )llxy^55y^ 

x-5y)a^- Qxy + 15y^{x - Sy 
a^-5xy 

-Sxy + 15y^ 
- Sxy + 15y^ 

X — Si/ 
Divide numerator and denominator by a; - 5y, and we obtain — ^ . 

x+oy 



14. 6a* - 7a6 - 362 )6a« + lla& + 362(1 

6a2- 7a6-362 
66 )18a6 + 662 

3a + 6)6aa-7a6-362(2a-36 
Qa^+2ah 

-9ab- 36= 

- 9ah - 36* 

Divide numerator and denominator by 3a + 6, and we obtain ^^ 

•^ 2a+36 



15. a;2_6a.+8)4a;a-23a;+28(4 

4x»-24a; + 32 

x-4:)x^-Qx + 8{x-2 
x2-4a; 

-2a; + 8 
-2a;+8 

« — 2 
Dividing numerator aad denominator by a: - 4, we obtain j — - 
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16. a;>+4a?-77)a;«+iac+ 77(1 

a;2+ 4a;- 77 



1 4) 14a; + 154 

a;+ll)ar^+-4a;-77(a;-7 
x^ + 11a; 

-■ 7a;-77 
- 7a;-77 

a; — 7 
BiTiding nomerator abd denominator by x + 11, we obtain — -, 



17. 6a;»-17a; + 14)6ar»- 7a;- 6(1 

6£2-m + 14 

10 )10.r-20 

a;-ii)6a;a-17a; + 14(6a;-7 
5a;» - 10a; 

- 7a; + 14 

- 7a; +14 

Dividing numerator and denominator by a; - 2, we obtain g±| 



18. j?2_7p + i2)-p2>6p+ 4(1 

P«-7P + 12 
2 )2j?- 8 

p-4)2)a-7p + 12(jp-3 

-3jp + 12 
-3p + 12 

m-1 
Dividing nmnerator and denominator by jp - 4, we obtain - — - . 

2)-3 



19. 5a;*-lla?»+6)6a;*- 2ar»-3(l 

^*-ll^_+6 

9 )9ay^-9 

a!a-l)5ar»-llx3+6(6aia-6 
5a;*- ba? 

- 6a;2+6 

- 6a^ + 6 

Dividing numerator and denominator by x^ - 1, we obtain -^_^ . 



k 



EXERCISE XIY. 87 



20. a»-10aj+21)a5'-ll» + 6 (a +10 

ag>-10gg+ 21g 

10»«- 82a:+ 6 
10g»- 100a; + 2 10 

6 8)68a;-204 

aJ-8){e»-10x+21(a:-7 
9^- 8a! 

- 7aj+21 

- 7g+21 

Dividing numerator and denominator by as- 8, we obtain 



a?»+8a;-2 



21. iB?-7aJ+6)aj'-2jB2- 8a;- 96(x+5 

7?-lx^-^ 6a; 

6a;2-14a;- 96 
5a;g-35a;+ 80 

21 ) 21a; -126 

a;-6)a;»-7a;+6(a;-l 
ay» -6a? 

- a;+6 

- g+6 

x-1 
Dividing numerator and denominator by x - 6, we obtain ^ , ,g 



22. 4a;2_5a.+i)i2>BS_12a;2+ 4a;- 4(3a; 

12a;8-15g2+ 8a; 

8a;2+ X- 4 
4 

12a:2+ 4a.-l6(8 
12a;3_i5^^ 3 

19) 19a; -19 



a;-l)4ar2-5a;+l(4a;-l 
4a?-Ax 

- a;+l 

- 05 + 1 



4rr-l 
Dividing numerator and denominator by a; - 1, we obtain ts^ti* 
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gg+ggg- 3a? 
6a;*+20a?+16 

1 0)10a?+30 

a;+3)a^ + 2a;-3(»-l 
x^ + ^x 

- a;-3 

- a?-3 

Dividing numerator and denominator by a? + 3, we obtain - . , — ■—. , 

0;'+ ox + 4 



24. a;8+l)a:3_4a.2 + 5^1 

-4) « 4x2+4 



a;2-l)x8+l(a; 



ir+l)a;5i_x(x-l 

"X-l 

-x-1 



•C ~- 5x + 6 
Dividing numerator and denominator by a?+ 1, we find — ^ :p . 

•T ^ X "1" X 



26. ««-4a:« + 2a; + 3)2a?*-9a:3 + X2a;2-7 (2a;- 1 

2x^'-Sa^+ 4a;» + 6a; 

- a;S+ 8a;2-6a;-7 

- a:3_^ 4x2-2a;-3 

4 )4j;^-4a;-4 

x'^-x-l)a:8-4a;2 + 2a; + 3(a?-8 
g^- a?^-' a? 

-3a;2 + 8a? + 8 
-3a;2 + 3a; + 3 

Dividing numerator and denominator by «» - a? - 1, we find — =— — — s 

2aj*-7a;+7 
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26. sfi-aa^-a^x-2a*)x*^ + aV+ a* (x + a 

x*-ax^- a^x^-2a^x 

aa^+2a'^x^+2a^x+ a* 
ax^- aPx*- a^x-2a^ 



Sa^)da-x^ + Sa^x + Sa^ 



x^ + ax + a^)x^- aa^~ a^x-2a^{X'-2a 
x^+ ag^+ a^x 

- 2aga -■ 20^3? - 2a^ 

x-2a 



Dividing numerator and denominator by x^+ax+a^^ we obtain —J^ — . 

a^-ax+a^ 



27. Divide numerator by 8 ; then 



a^-4)jB»-2a;« + 6a;-10(«-2 
ac^ -4ae 

-2x«+9a:-10 
-2x8 + 8 

9)9a;-18 



a5-2)ar»-4 (a;+2 
{r»-2g 

2a;-4 
2a;-4 



Dividing numerator and denominator by a; - 2, we find ~^~^ . 



it^+5 



28. 4a;«-4a;-3)6a;a- 6a;- 6(2 

8a;g-83?-6 

-a;)-2ar« + 3a? 



2a;-3)4x2-4a?-3(2«+l 
4a;»-6a; 

2a:- 3 
2a;- 3 



Dividing numerator and denominator by 2a; - 3, we obtain = . 

oa; + 2 

29. 12x^+7xy+y^) 28a;2+ Sxy-y^(-l 

-12a;^- Ixy-y^ 

10a; )40a;g + 10a;y 

4X + y ) I2a;2 + 7a;y + y2 (3a; + y 

12a;'+3a;y 

4xy 4- 2/8 
4a;y+y' 

1^ 3a; -i- 1/ 

■Oividing numerator and denominator by 4a; +v, we obtain „ , 

Ix-y 
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80. 12ar»+a;-l) 16x«+ai; + l(-l 

-12a;g-- x+1 

dx )27x^~+9x 

Bx + l)12a;2+ a:-l(4a;-l 
12a;g+4a; 

4rc-l 
Dividing nnmerator and denominator by Sx+ 1, we obtain ■= = 

OiC + l 



81. Divide denominator by x ; then 

6sr»-17x+12) Sar*- 6a;_ 9 
3 

24a:2_i8a;_27(4 
24a^-68a;+48 

25 )50a;-75 

2a;-3)6a:2_i7a.+ i2(8aj-4 
6 g«- 9a; 

- 8aj + 12 

- 8a; + 12 

4x+8 
Dividing numerator and denominator by 2a; - 3, we obtain ^-^ — j- 



82. a;2+4a;+4)a;S+8 (a?-4 

jc' + 4a;*+ 4aj 

-4a^- 4x+ 8 
-4a;2-16a;-16 

12 ) 12a; + 24 

a;+2)a;2^.4a.+4(a;+2 
a;' + 2a; 

2a;+4 
2a;+4 

a;+2 
Dividing numerator and denominator by a; +2, we obtain 



a!»-2a; + 4 
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34. ex^'lSx + e)9a^'lSx +6(1 

6a;' -18a; +6 

Sx -2)6a;2-13a?+6(2a:-3 
6x2- 4jf 

- 9a;+6 

- 9x + 6 

2a; — 3 

Dividing numerator and denominator by 3a;- 2, we obtain ^-o — k s» 

3a;2+2a;-3 

35. Divide denominator by ^y ; then 

3a;2-13a; + 14)14a;2- 34a; + 12 
3 

42a;''- 102a; + 36(14 
42a;g- 182a; + 196 

80 ) 80a; -160 

a;-2)3ar*-13a;+14(3a;-7 
3a^»- 6a; 

- 7a;+14 

- 7a;+14 

Dividing numerator and denominator by «- 2, we find ^ ,^~ „. • 

3y (305 - 7) 

36. 3a;2+a;-4)2a;S- 3a;2+ 1 

3 

ea?- 9ic2+ 3 (2a; 
6a!?+ 2a^- Sx 

-lla;8+ acT~3 
3 

-33a;« + 24a;+ 9(-ll 
-33ay»-lla;+44 

35 ) 35a; -35 

a;-l)3ar»+ a;-4(3a;+4 
3ay^-3a; 

4a; — 4 
4a;-4 

3a; +4 

Dividing numerator and denominator by a; - 1, we find ;r-= =■ , 

2a?—x-l 

37. 2ar»-a;2-{r+2)6a;8-5ar» + 4 (3 

6a;3-3ar^-3a; + 6 

-2ar^ + 3a;-2)2a;8- ar*- a;+2(-a;-l 
2a;3_ 3^5 4.2a. 



2a;8-3a;+2 
2a;8-3a;+2 



a;+l 



Dividing numerator and denominator by 2a;2_ 3^54.2, ^e find ^. 
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40. 3p2-2pg-g2) 4p3_2p3g- Bpq^+ q^ 

3_ 

12p8-6p2g- dpq^-i- Sq^i^p 
12p^-8p^q- 4pq^ 

2p^q- 5pq^+ Sq^ 

3_ 

6p2g_i6pg2+ 9g8(2g 
^q- ^pq^- 2q^ 
-lV )-lljpgg + llg^ 

J^)Sp^-2pq-q^{Bp + q 

pq-q^ 

Dividing numerator and denominator by j) - g, we obtain 

Bp+q 
q{4:p^+2pq-q^)' 



41. Divide numerator by x^ ; then 

3a;8-.4a;-4) 4a;8_ii-c24. 8a._ 4 
3 

12a:8 - 33a;2 + 24a: - 12 (4a; + 3 
12a;3 - 16a;^ - 16a; 

-17a;2 + 40x-12 
9ar»~12a;-12 

-26a;)-26a;2 + 62a; 



a;-2)3a~»-4a;-4(3a; + 2 
Ba^-6x 

2a;- 4 
2x-4 

Dividing numerator and denominator by a; -2, we find a^^q — a • 
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EXERCISE XV. 

1. a?-6«;+8)a«-8a;+16(l 

a5«-6a;+ 8 



-2 )-2a;+ 8 

a5-4)jB2-6flj+8(a;-2 
ag'-4ag 

-205+8 
-2a;+8 

Dividing the two expressions by x - 4, we obtain a; - 2 and a; - 4; hence 
L. c. M. is (x - 2) (a; - 4)*. 



2. «2 + 6aj-84)ai»+21a; + 108(l 

ix^ + 5x- 84 

16 ) 16a; +192 

aj + 12)aj«+ 6a;-84(a;-7 
g^ + 12a; 

- 7a!-84 
~ 7g-84 

Dividing the two expressions by «+ 12, we obtain a;- 7 and a;+9; hence 
L. 0. M. is (x + 12) (x - 7) (a; + 9). 

3. 3a^»-7aj + 4)6a;«-10aj+4(2 

6ga-14a; + 8 

4 )4a;-4 " 

aj-l)3«a-7a; + 4(3aj-4 
3g^-3a; 

-4a;+4 
-4a;+4 

Dividing the two expressions by a; - 1, we obtain 3a; - 4 and 6dB - 4 ; henoe 
L. c. M. is {ic - 1) (3a! - 4) (6a;— 4). 

4. 2x»-7a;+6)6aia-23aj + 20(3 

6a^>-21a;+15 

-2a;+5)2a;3-7aj+6(-a; + l 
2a;3,5a; 

-2a; + 6 

-2a;+5 

Dividing the two expressions by 2a; -5, we obtain a;-l and 3a;- 4; 
hence l. o. m. is (2x -5){x- 1) (3a; - 4). 
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5. aii^+18a;+15)8x>+109;- 8(4 

8fle»+52a;+60 

~21 )-42g-68 

2aj+3)2a:>+18a5+16(aj+6 

lOx+16 
lOx+lS 

Diyiding the two expressions by 2x+ 8, we obtain x+5 and 4x - 1 ; hence 
the L. 0. H. is (2x + 8) (x + 5) (4x - 1). 



6. x*-18xy+82y«)x8- 9xy+14y«(l 

a»-18gy-f82y» 

9y )9xy-lBy « 

X - 2y ) X* - 18xy + 82y* (x - 16y 
X*- 2xy 

-16xy + 32y« 
-16xy + 32y2 

Dividing the two expressions by x - 2yt we obtain x - 16y and x-ly\ 
henoe l. c. m. is (x -2y) (x - 16y) (x - 7y). 



7. 2x«+8x-20)6x'-26x»+ 21x+ 10(3x-17 

6x»+ 9x3- 60x 



-34x2 + 
-34x3- 


81x+ 10 
61X + 340 




• 




66) 


132x - 330 










2x-6)2x2 + 3x- 
2x2 -6x 


.2a{a 


;+4 






8x- 


-20 
-20 





Dividing both expressions by 2x-6, we obtain x+4 and 3x2 -6x- 2; 
lionoeL.c. M. is (2x-6) (x+4) (3x2-6x-2). 
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10. x'-16a;+86)«*- 8««- 2af+ 6(ar+12 

a»- 15g>4> 86jg 

12x2- 8ac+ 6 
12x»- 180j?+43 2 

14 2JU2g-426 

a;-3)a:»-16ar+36(a;-12 
a:'- 8a? 

-12X+36 
-12g + 36 

Dividing the two expressions by a; - 3, we obtain a; - 12 and x* - 2; hence 
ji. 0. M. is (x - 3) {x - 12) (x* - 2). 



11. 10a5^+49a;-33)10a:» + 29a?+14x-21(aj-2 

10x» + 49a?-33a! 



-2ar»+47a!-21 
-20!r^-98x + 66 






29)1452- 
5x 


87 

-3)10a*+49aj- 
10ar»- 6aj 


• 88(2x+ 






55x- 
65aj- 


-33 
-33 



Dividing both expressions by 5x-3, we obtain 2«-|-ll and 2«'+7x+7; 
henoe l. o. m . is (6« - 3) (2x + 11) (2x«+ 7x + 7). 



12. a^-'a^'-7x+15)a*+ a^-Bx+ 9(1 

«*- a;9-7a: + 15 



2)2a:2 + 4a;- 
»»+2a;- 


6 

-3)0:3- 
a:8- 


- a^- 

\-2x^- 

-3o:»- 
-3x«- 


-7x + 16(« 
-3o; 

-4o; + 16 
-6a;+ 9 


-3 










2 


)2o:+ 6 
x + S)x^ 


»+2x- 
' + 3a? 

- «- 

- X- 


B(X' 
-3 


-1 



Dividing both expressions by x + 3, we obtain as l. o. m. 

(« + 3) (o;a-4a?-h6) (««-2« + 3). 
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13. x*+x-12)sfi'-5x*+ 7x- 3(x-6 

sfi + a'- 1 2a; 

-6x'^ + 19x- 3 
2o)26a;-75 



X" 3)a*+ a;-12(a: + 4 

4x-12 
4a: -12 



Diyiding the two expressions by a; - 3, we obtain as l. o. m. 

(a;-3)(a;+4)(a:«-2j: + l). 

14. x*-8a;-28)a:»-6a;2-lljr-21(a?-2 

x»j-3x3-28x_ 

-2x* + 17a;~2i 
-2x2+ 6a;+66 



llJlU-77 

«- 7)a:3_8^_28(jr + 4 
x^-7x 

42-28 
4a? -28 

Dividing the two expressions by a; - 7, we obtain as l. c. m. 

(a;-7)(aj + 4)(a;2 + 2ar + 3). 

15. xS-7ar+10)4a:»-26a;«+20a; + 26(4a; + 8 

4a:8-28a;«-f40a; 

3a;a-20a; + 26 
3a;2-21a; + 30 

a:-6)a:«-7a: + 10(a:-2 
x^-5x 

-2a; + 10 
-2a; + 10 

Dividing both expressions by a; - 5, we obtain as l. c. m. 

(a;-6)(a;-2)(4a;«-6a;-6). 

16. a:»-3a?-70)x'-39a? + 70 (a; + 3 

gg- 3a:»- 70 a? 

3x^ + 310? + 70 
3x«- 9ge -210 



40) 40a? +280 



X -h 7 )a^- 3«-70(x-10 
g»+ 7x 

-lOx-70 
-lOx-70 

Dividing the two expressions by x + 7, we obtain as l. o. m. 

(x+7)(x-10)(x3-7x+10). 
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19. 



6a:»- 
6a:»- 


- 2a;»- 1 

2 

- 4a;«- 2{x 
-lla:2^ 5a. 




7x*- 6x- 2 
6 




42a;8-30x-12(7 
42a:»-77a; + 36 




47)47a:-47 




x- l)6a;9-lU + 5(6ar-6 
6a;2- 6a? 




- 6a: + 5 

- 6x + 6 



DiYiding the two expressions by x— 1, we obtain as l. c. m^ 

(a?-l)(6a;-6)(3a:2^ar + l). 



20. Divide the first expression by 2, aiid the second by x ; 

2aj»-7a:-15)6a;«+ 7a;- 3(3 
6x2-21a;j^45 

14 ) 28a; +42 

2a;+ 3)2ar8-. 7a?-16(ar-5 
2x^+ Sx 

-I0a;-15 
-10a;- 15 

Dividing the two expressions by 2a; + 3, we obtain as l. o. m. 

2a;(2x + 3)(a;-5)(3a;-l). 
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27. 8a!«-5af+2) 4a?- 4a?- x+ 1 

8 

12a?-12a;=»- dx+ 8(4a5 
12g?-20a-«+ 8a; 

8a?-lla;+ 3 
8 

24a?-88aj+ 9(8 
24a!2-4aB+16 



7 )7a;- 7 

«- l)3a?-6a;+2(3a;-2 
3a?- 8a? 

-2aj+2 
-2a;+2 



IHviding both expressions by as - 1, we obtain as l. o. m. 

(aj-l)(3a;-2)(4a?-l). 

28i. Divide the first expression by 2a, and the second by 3 : then 

a«_5a+6)a*-5a»+8a«- 8(a«+2 

2aa- 8 . 
2a^-10a + 12 

X0 )iiPa-20 

a- 2)a«-6a+6(a-8 
a »-2a 

-3a+6 
-3a+6 



Dividing both expressions by a - 2, we find as l. o. m. 

6a(a-2)(a-3)(a»-3aa+2a+4). 

29. «»-a;«+x+8)ar*+ a?-3x»- x+2(x+2 

a:*- aj»+ x»+3x 



2a?- 
2a?- 


-4a;2-4x-t-2 
-2a?+2a; + 6 












-2)- 


-2a?-6a;-4 














a?+3a;+2)a?- a?+ 
a? + 3a?-t- 


x+ 
2x 


8(x- 


-4 








-4x»- 
-4a:'-: 


x+ 
I2x- 


8 

8 










11)11x4-11 

«+ i)xs 
x^ 


'-t-3x-|-2(a 

'+ X 


r+2 












2x+2 
2x+2 





Dividing the ^o expressions by x + 1, we obtain as Ij. c. m. 

(x+l)(x«-2x+3)(x»-3x+2). 
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31. a:*+6a:+6)a:*+7a: + 6(l 

a^+6x+5 

x + l)si^+Qx+5{x + 6 
x"^+ X 

5x + 5 
6a: + 5 

Hence l. c. m. of the first two expressions is 

(a?+l)(x+5) (a: + 6)=a:» + 12«» + 41a: + S0. 

Then to find l. o. m. of this result and the third expression, we liave 

xa+lla; + 30)«»+12x» + 41a; + 30(x + l 
x^-^-llx^ + SOx 

a?-' + llx+30 
a?^ + llx+30 

this shews that th« lliird expression ahio divides into the l. o. m. without 
remaind^; heno0 the l.€. m. of the three is (x + l) (x+5) (x + 6). 



32. jr»+2a;-15)a5»-6a5+ 6(1 

^+2x-16 

-7 )-7g+21 

X- 3)a?+2a;-15(a5+6 
a:^-3ag 

6a5-15 
5a;- 15 

Hence l. o. h. of the first two expressions is (a;-3)^a;+5)(a;-2) or 
a^- 19x+30; then taking this with the third expression, we nave 

ar'-19a;+80)a? + 5a?+ «+ 5(1 
a? -Iftu+SO 



5)5a» + 2()aj- 
ar»+ 4a;- 


-25 

- 5)a:»- 

a?+ 


19a; 
4a;» 

4a;^ 
4x« 


+ 30 («-4 
- 5a; 

-14a;+30 
-16a; + 20 














2)2a;+10 
x+ 6)'. 


K« + 4a;- 
v' + Bx 

- 05- 

- X- 


-5(x- 
-5 


-1 



Hence the complete l. o. m. is (x+ 5) (x - 3) {x - 2) {x^ + 1). 



112 EXERCISE XV. 

38. ««-4)a:a-7a:+10(l 

i^ - 4 

-7 )-7g+14 . 

«- 2)a52-4 (aj+2 
g2-2je 

2a;-4 
2a;^4 

Hence L. O.K. of the first two is (x-2)(as+2)(a;^5) or aG?-5x2-4a(+20. 
Now take this with the third expression : 

a»-6aj»-4a; + 20)«8-6«? + 4af-20(1L 

a5»-6ic8-4a;+20 



8)8aj- 


-40 

- 6)a?- 


-6a^ 


-4a5+20(a!»- 


-4 






^ 


-4a;+20 
.4a;+20 





Henoe the complete l. o. m. is (as - 2) (aB+ 2] (as - 5) (a^+4). 



34. 6«2-7a;-20) 9aj2-16 

2 



18a;'»-32 (3 

18a:«-21g-60 

7) 21a;+28 

3as-f 4)6iB2- 7a;-20(2aj-6 
6a^+ 8a; 

-16a;-20 
-16a;-20 

Hence the l. c. m. of the first two expressions is 

(3aj+4)(2a;-6)(3aj-4), or 18«8-46«2_32a;+80. 

Now take this with the third expression : 

6a:»-13a52-9a;+10)18a:«-46«»-32a;+80(3 

18as»-39a:2-27g+80 

- 6ir»- 5a8+50)6a6»-13a?»- 9j:+ 10(-aj+8 

6g8+ 5g8-50a; 

-18x3 + 41a;+ 10 
-18ar»-15a:+160 



2 8) 56a; -140 

2a;- 6)6a!«+ 6a;-60(8a 
6a;»-16a; 



20X-60 
20a;-60 



Henoe the complete l. c. m. is (2as - 5) (3aB + 4) {^x - 4) (^b^ +2-2), 
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i6. 2x»-i»»+6aJ-8)2«'-3ar«- a5 + l(l 

2a5»- a5«+6a!-3 



-2x«- 


-7aj+4)2a:3- ir»+ 
2x» + 7a:»- 


6a;- 
ix 


3( 


-x+4 










-8{r» + 10x- 8 
-8a?-28aj + 16 












19) 


38*- 


19 














2a;- 


l)2a!»+7a;- 
2a^-a; 


-4(it 


5 + 4 












Sx- 
8x- 


-4 
-4 





Hence l. o. h. of the first two expressions is 

(2a;-l)(ar»+3)(a;»-aj-l)=2ar»-3a;*+6a;»-8x2-3a;+3. 

Now take this and the other expression ; . 

a5*-a;» + 2flB«-3aj-3)2a;«-3a;*+6a;»-8ai2-3a;+3(2a;-l 

2gg-2a;*+4a;»-6a;»-6ag 

- a5*+ a5»-2a52+3a; + 3 

- «*+ a;»-2ar'4-3a;4-3 

this shews that the third expression is contained in the l. o.m. abready 
obtained. 



EXERCISE XVI. 

1. Multiply (1) by 2; then 2a;+4y + 62=40; 
and from (2) 2^+3^ + 22=18; 

.*. by subtraction y + 48=22 {A). 

Again multiply (1) by 5 ; then 5x + lOy + 15z = 100 ; 

andfrom(8) 5a; +22^+4?= 29; 

.'. by subtraction 8y + ll2=71 (B). 

Now take together (A) and (B); 

multiply {A) by 8, then 8y + 32^= 176, 

and from [B) 8y + II2 = 71 ; 

.*. by subtraction 21^= 105, or z = 5 : 

substitute this value of 2 in {A) ; then 

y + 20=22, or y = 2: 

substitute values of y and z in (1) ; then 

£+4+15=20, or a?=l. 

D. A* E. % 
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2. From (1) 2x + 6y - 2z =4, 
from (2) 3a:+7y + 2«as35; 

.-. by addition 6a:+12y=89 {A). 

Again multiply (2) by 5 ; then 15df + 35y + lOz = 176, 

and multiply (3) by 2 ; 4« + 4y + lOz = 80 ; 

.•. by subtraction llx+31y=95 (B). 

Take together (A) and (B); 

from {A) 65a;+132y=429, 

from (B) 55a; + 155y=475, 
.'. by subtraction - 23y = - 46, or y =2 ; 

substitute in {A), then 5a:+24=39, or x=S; 

substitute in (1), then 6+10-2z=:4, or «s=6. 

3. Multiply (1) by 3 ; then 9x + 8y + 21« == 72, 
and from (2) 2a?+8y+4z«i.27; 

.•. by subtraction 7x+17;j=245 (-4), 

agam, multiply (1) by 4; then 12x+4y+2a8=96, 
and from (3) 6* + 4y - 16;? = 24, 
.•. by subtraction 7a+44«a72 {B). 

Now subtract (A) from (JB); thus 27«=27, or «=1: 
substitute this value of 2; in ^ 7a;+ 17=45, or a;=4 : 

and then from (1), 12+y +7=24, or y=5. 

4. Multiply (2) by 3 ; then 9a; - 12y + 3«a=67, 
and from (1) 4a? + 6y + 3z = 11, 

.'. by subtraction 5a;-182(=46 (-4). 

Again, multiply (2) by 8; then 24a; -32y + 8^=152, 

and from (3) 7aj + 6y + a8= 44, 

.-. by subtraction 17a;-37y=108 (B). 

Multiply {A) by 17, and (JB) by 6; then 

85a;-306y=782; 

85a;- 1852^=540; 

.-. -121y=242, ory£:-2: 
substitute in (^), then 5a; + 36 = 46, or x = 2 : 

and then from (2), • 6 + 8 + < k 19, or <= 5. 

6. Multiply (1) by 2; then 10a;+4y - 10;j=46, 
and from (2) 10a; + 3y + 4;?= 0, 

.•. by subtraction y-142=46 {A)» 

Again multiply (3) by 5; then 10a;— 25^-352;= 5, 
and from (2) 10a;+3y+4«s=0, 
,-. by subtraction ~28y-39iE=5 (B). 
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Take together (A) and (B); thiui 

28y-892iB=1288, 
-28jf-39z=5, 
.*. by addition - 4312 = 1298, or s « - 8 : 

sabstitnte in (A), then y +42=46, or y =4 : 

sabititate in (1), then &e+8+15=23, or x=0. 

6. Multiply (2) by 8, then 12x+9y - 152=15, 
and from (1), 3x + 9y - 7z= 7, 

.*. by subtraction 9x-82=8 (A), 

Again multiply (3) by 8, then SOx-By- 32=3, 

andfrom(2) 4x + 3y-52=5, 

.-. by addition 84a;-82=8 (S). 

Now subtract (-4) from*(B), then 25a; =0, or a;=aO: 

substitute in (A), then -82=8, or2=-l: 

substitute in (1), then 9y + 7=7, or y=0. 

7. Multiply (1) by 8; then 16a?-9y + 32=15, 
and from (2) 2x+y + 82=19, 

.*. I7 subtraction 13x-10y=-4 {A), 

Again add together (1) and (3), then 6x-y=9 • (B)« 

Now take together (A) and (B) ; thus 

iaa;-10y=-4, 
60a;-10y=90, 
.'. by subtraction - 47x= - 94, or 4?=: 2: 

substitute in (B) , then 12 - y = 9, ory=S: 

substitute in (1), then 10 - 9 + 2 = 5, or 2 = 4. 

8. Multiply (1) by 4^ and (2) by 3; then 

12a; + 16y-202=12, 
12a:-15y + 92=39, 

.'. by subtraction Sly -292= -27 (A). 

Again multiply (1) by 5, and {3) by 3; then 

16a; + 20y- 252=15, 
16a;+9y + 122=78, 

.•. by subtraction lly-372= -63 (B). 

Now take together (A) and (B), thus 

341y- 3192= -297, 
341y- 11472= -1953, 
.•. by subtraction 8282 = 1656, or 2 = 2 : 

substitute in (B), then lly - 74= - 63, or y =1 1 

sabstitate in (1), then 3a: + 4-10=3, ora;=3. 
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9. Multiply (3) by 2, then ar + 2y + 6z=16, 
and from (1) 8« + 2y - 7;? = 19, 

.*. by subtraction, 5x+132=-8 (A), 

Again multiply (3) by 8, then 12a; + dy + 9z = 24, 

and from (2) 2a; - 3y - 5z=0, 

.-. by addition, • 14x+4z=24 (B). 

Now take together (A) and (B), thus 

70a; +1828 =-42, 
70x+20z=120, 
.•. 162z= - 162, or «= - 1; 
sabstitute in (A), then 5x - 13 = - 3, or x= 2 : 

Bobstitute in (1), then 6+22^+7=19, or y=8. 

10. Multiply (1) by 3, then 33a; + 3y + 3^=48, 
and from (2) 2x+9y+4z=20, 

.*. by subtraction 31a;-2=28 (A). 

Again multiply (2) by 2, then 4a; + 6^ + 82=40, 
and from (3), 5a; + 6^ + 7;z = 38, 
.*. t>y subtraction -aj+z=2 (B). 

Add together (A) and (B), then 30a;=30, or a;=l : 

substitute in (B), then -1+2^=2, orz=3: 

substitute in (1) , then 11 + ^ + 3 = 16, or ^ = 2. 

11. Multiply (2) by 3, then 9a; - 3y + 6« = 24, 
and from (1) 5a; + 3;^ - 6z = 4, 

.*. by addition 14a; =28, or a; =2 (A), 

Again by subtracting (3) from (2) , 2a; + ^ = 6, 

and substituting from (A)j 4 + ^ = 6, or y <= 2 : 

substitute in (3) , then 2 - 4 + 2z = 2, or i; = 2. 

12. Multiply (1) by 3, then 12x - 9y + 6;8 = 120, 
and from (2) 6x + 9y - 7z = 47, 

.'. by addition 17a;-«=167 (A), 

Again, multiply (1) by 8, then 32a;-24y + 16z=320, 
and multiply (8) by 8, then 27x+2^y - 9^=291, 
.'. by addition, 59a;+7z=611 (B). 

Now multiply {A) by 7, then 119x - 7z= 1169, 

.•. by addition 178a; = 1780, or a; = 10 : 

substitute in (i^) , then 170 -z= 167, or < = 8 : 

sabstitute in (1), then 40-3y +6=40, or y=2. 
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13. Multiply (2) by 2, then ar + 6i; = 40, 
and from (3) 3y+6z=27, 

•*. by sabtraotion 8x-3y=13 (A); 

but from (1) 3a;+2y=8 (1). 

Now multiply (-4) by 2, then 16ar - 6y = 26, 
and multiply (1) by 3, then 9x + % = 24, 

.-. by addition 25x =50, or x = 2 : 

snbstitnte in (1), then 6 + 2y = 8, or 2^ = 1 : 

BQbstitnte in (2), then 8 + 3z = 20, or z = 4. 

14. Take together (2) and (3), thus 

10a; -4;?= 10, 
3y+4z=20, 
.-. by addition 10x+3y=30 {A)\ 

but from (1) 4a; + 7y = 12 (1); 

henoe 20x+%=60, 

and 20x + 352^=60, 

.'. by subtraction - 29y = 0, or y = : 

substitute in (1) , then 4x = 12, or x = 3 : 

substitute in (3), then 4;s=20, or z = 5. 

15. Take together (1) and (3), thus 

4x+14y=30, 
4x + 9^=23, 
.*. by subtraction 14y-9«=7 {A). 

Now multiply (2) by 3, 6y + 9« = 33, 

.'. by addition 20y =40, or y = 2 : 

substitute in (1), then 2x + 14 = 16, or x = J : 

sabstitute in (3), then 2 + 9z=23, or z=2^, 

16. Take together (2) and (3), thus 

10x + 5y + 5z=166, 
9y-62;=34, 
.-. byaddition 10x + 14y=199 (A). 

Now take together (A) and (1), thus 

70x+98y=1393, 
70x-16y=150, 

.*. by gubtraotion, llZy = 1243, or y = 1 1 : 

sabstitute in (1), then 14x - 33 = 30, or x =4J : 

sabstitute in (2), then 99 - 5z=34, or z= 13. 
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17. From (1), llx-4y= 40, 
from (2), lix - 2U= 28, 

••. by subtraction -4y + 21«=12 ,.,.* (A), 

Now from (3) 12y - 16z= - 36, 

and from (-4) - 12y + 63z = 36 ; 

.•. by addition, 47« =0, or z=0: 

snbstitate in (2), 2^ = 4, or x = 2 : 

sabstitate in (3), 8y = - 9, or y = - 3. 

18. From (3), . 8x - ez= 24, 
from(l), 3a;-5y=17, 

.•. by subtraction, 6y-6z=7 (A), 

Again, from (2) lOy - 25z=40, 

and from {A) lOy - 12z = 14, 

.'. by subtraction, - ISz = 26, or z = - 2 : 

substitute in (2), 2y + 10=8, or y= - 1 : 

substitute in (3) , « + 4 = 8, or x = 4. 

19. From (3) 2a: + 8y-4;?=30, 
from(l) 2a;-3y=8, 

.•• by subtraction lly-'4z=22 (A), 

Now from (2) 55y - 99z = 110, 

and from (A) 55y - 20^=? 110, 

.• . by subtraction, - 79 z = 0, or « = : 

substitute in (2) , 5y = 10, or 2^ = 2 : 

substitute in (1) , 2a: - 6 = 8, or a; = 7. 

20. From (2), 3a; + 12y + 6z=27, 
from (3), 12x-\-12y + 16z = 124, 

.*. by subtraction, 9x+10z=97 [A). 

Again, from (1) 18a: + 27«= 243, 

from {A) 18a: + 20^ = 194, 

••. by subtraction 7z = 49, or « = 7 : 

substitute in (1) , then 2a: + 21 = 27, or x = 3 : 

substitute in (2), then 3 + 4y + 14 = 9, or y = - 2. 

21. From (1), (l.c.d. 12) 4a; + 3y + 6«=24 (1), 

from (2), (l.cd. 30) 6a:+30y + 3^=60 (2), 

from (3), (L.C.D. 4) 4a;+4y+«=l (3). 

Multiply (2) by 2, and subtract (1) from result; 

then 6a;+67y=96, 

or, dividing by 8, 2a;+19y;=32 {A). 
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A^iain multiply (3) by 3, and snbtaract (2) from it; 

then 7«~18y=-67 (B). 

From {A) lix + 133y = 224, 

from (B) 14a; - 36y = - 114 ; 

.-. by subtraction 169y = 338, or ^ .-= 2 : 

Bubstitnte m{A), then 2j; + 38 = 32, or a: = - 3 : 

snbstitnte in (3), then - 12-f 8+jz=1, or z=5, 

22. From(l), (l.o.d. 10) 5x+10y+2z=zl0 (1), 

from(2), (l,o.d. 40) 10a? -6y- 4?; =80 (2). 

Mtatiply (2) by 2, and add to <1), then 

25a?-6z=170 (A). 

NoYT from (3), 9a; - 12^ = 12, 

and from (A) 50a; - 12z = 340, 

.-. 41x=328, or4f=8: 
Bubfltitute in (3), 24-4z=4, or j8=5: 

substitute in (1), 40 + lOy + 10= 10, or y = - 4. 

23. From (1), (l.c.d. 15) 3x-5y=0 (1), 

feom(2), (L.C.D. 10) 6a;+2z=60 (2). 

Multiply (3) by 2, and subtract from (2), 
hence 8a;+2y=42 (A). 

Now subtract (1) from (A), then 7y=42, or y = 6 : 
substitute in (1), 3a; - 30 = 0, or a: = 10 : 

substitute in (3), 10- 6+;j=4, or z=0. 

24. From(l), (L.O.D. 12) 3a;=36-4i? (1), 

from (2), (L.C.D. 40) 4a;=40-5y (2), 

or, changing the order of letters, 3x+4?=36 (1), 

4a;+5y=40 (2), 

y-«=-2 (3). 

Multiply (3) by 4, and add to (1), then 

3a;+4y=28 (A). 

Take together <2) and (A); then 
from (2), 12a; + 15y = 120, 

12a; +1%= 112, 

.'. by subtraction, y = - 8 : 

substitute in (2), 4a; - 40^40 ; or x ^20 : 

substitute in (3), -8-«=-2; ora=;-6. 
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25. From (1), 2y+z=8 (1), 

from (2), a:+6y-z=0 (2), 

from (3), x-2«;=0 (3). 

Subtract (3) from (2), then 5y+z=0 (A); 

subtract (1) from (A)y then 8y= - 3, or y = - 1 : 

substitute in (1), - 2 + z = 3, or « = 5 : 

substitute in (3), x - 10 = 0, or x = 10. 

26. From(l), (l.c.d. 60), 12x+202^-15«=0 (1), 

from (2), (L.C.D. 60) 6x-6y = 16 (2), 

from (3), x+y-z=0 (3). 

Multiply (3) by 16, 15a? + 16y - 15« = ; 

.•. by subtracting (1), 8x-6y=0 {A), 

Multiply (A) by 2, 6x - lOj^ =0 ; 

.'. by subtracting from (2), 5y=15, or y=3: 

substitute in (^) , 3a; - 15 = 0, or x = 5 : 

substitute in (3), 5 + 3 - 2; =0, or z = 8. 



27. From (1), 
from (2), 
from (3), 
take together (2) and (3), 

.'. by subtraction 

Multiply (1) by 2, 
.*. by subtraction 
substitute in (1), then 
substitute in (3), then 



2x+z=0 (1), 

6x~7?/ + 6z=0 (2), 

3x-2y + 2z= -6 (3); 

12x-14y + 12^=0, 
21x-14y + 14i;=-35, 

9x + 2;j=-35 (A), 

4x+2;8=0, 

5x= - 35, or x= - 7 : 
-14+«=0, orz=14: 
-21-2y + 28=-5, ory=6. 



28. x+2z=13 (1), 

4x+2y=12 (2), 

6y + 3;8=15 (3). 

Multiply (1) by 4, and subtract from (2), 

.-. 2y-.8«=-40 {A), 

Take together (A) and (3), lOy + 6z = 30, 

10y-40z=-200, 
.-. 46z=230, or«=5: 

substitute in (1), then x + 10= 13, or x = 3 : 

substitute in (2), then 12 + 2y=12, or y=0. 
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29. Prom(l), 3a?+y + «=2z+4, 

or * 8a:+y-z=4 (1), 

from (2), x + 2y=2 (2), 

from (3), 2x-3y+2z + 2=3z+6, 

or 2a:-3y-;8=4 (3). 

Subtract (3) from (1), then a:+4y=0 {A), 

subtract (2) from {A)^ then 2^ = - 2, or ^ = - 1 : 

sabstitnte in (2), x - 2=2, or x=4: 

sabstitnte in (1), 12 - 1 - ;8=4, or z = 7. 

30. From (1), x + 4y + 2;8=0 (1), 

from (2), 24y - 16z = x, 

or -x+24y-16z=0 (2), 

from (3), 3x = 8x - 8y + 12z - 24, 

or -6x+8jf-12z= -24 (3). 

Now add together (1) and (2), then 

28y-14z=0 (A). 

Again, multiply (1) by 5, and add to (3), then 

28y-2z= -24 (B); 

subtract (B) from {A), then - 12z = 24, or z = - 2 : 

substitute in (A), then 28^ + 28 = 0, or y = - 1 : 

substitute in (1), then x - 4 - 4 = 0, or x = 8. 
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1. x=db9. 2. x=il2. 3. x2 = 121, .-. x==tll. 

4. x»=9, /. x=db3. 6. x2=36, .•. x=i6. 6. x2=25, .-. x=db5, 

7. 9x*-2x»=252, .•. 7x«=262, .-. x»=36, .•. x=±6. 

8. 4x*-8x + 6x2-9x = 10-6x-12x; 

10x«=10, .'. x*=l, or x= ±1. 

9. 6-2x-2+2x-2x'+6=0; 

- 2x*= - 8, .-. x»=4, or x= ±2. 

10. 14x2 + 10x-x2-x=9x; 

13x2=0, .-. x=0. 

11. x«+6x+9=16+9=25; 

x+3=5, or -5; 

x=5 - 3, or - 6 - 3, L 6. 2 or - 8. 
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12. d;3+iar+25=d9+25=64; 

aj+6=8, or -8; 

x=S-5, or -8-6, i.e. 3 or -13. 

13. «>+14a:+49 = 16+49=64; 

aj+7=8, or -8; 

a;=8 - 7, or - 8 - 7, i e. 1 or - 16. 

14. a:»+20a?+100=96+100=196; 

a?+10=14, or -U; 

aj=U - 10, or - 14 - 10, ie. 4 or - 24. 

15. «>+4a;+4^32+4=36; 

aj+2=6, or -6; 

»=6-2, or -6-2, i.e. 4or -8. 

16. «a+4a:+4=140+4=144; 

aj + 2=12, or -12; 
a?=12-2,or -12-2, i.e. 10 or -14. 

17. «3+2a?+l = 16 + l=16; 

«-f:l=4, or -4; 

a?=4-l, or -4-1, i.e. 3 or -5. 

18. «>+2a;+l=63 + l=64; 

aj + l=db8; 

a:=:8-l, or -8-1, i.e. 7 or -9. 

19. a^ + 48a? + 676 = 680 + 676 = 1166 ; 

aj + 24=db34; 

aj:=s34-24, or -34-24, i.e. 10 or -68. 

20. «2+ioOaj + 2600 =4900; 

a; + 60=ifc70; 

a?=70 - 60, or - 70 - 60, L e. 20 or - 120. 

21. a»-12x+36=64; 

aj-6=±8; 

aj=r8+6, or -8+6, i.e. 14 or -2. 

22. «*-6x+9=36; 

a?-3=db6; 

a?z=6 + 3, or -6+3, i.e, 9 or -3. 

23. a^-2a;+l = 26; 

«-l=±6; 

«=b6+1, or -6+1, Le. 6 or -4. 
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24. x«=2ar, .% x=s2 or 0. 

26. j5«-6x+9=4; 

x=2 + 3, or -2 + 3, i.e. 6 or 1. 

26. «»-8a;+16=4; 

x=2+4, or -2 + 4, ue« 6 or 2. 

27. a^-20a; + 100=64; 

«-10==fc8; 

a;=8 + 10, or -8 + 10, i.e. 18 or 2. 

28. a»-84x+ 1764 =1621; 

a?-42=i39; 

a?=39+42, or -39+42, i.e. 81 or 3. 

29. a;»+96a;+ 2304=2209 ; 

aj+48==fc47; 

a;=47-48, or -47-48, i.e. -1 or -96. 

30. a»+42x + 441 = 121; 

a;+21=±ll; 

x=ll-21, or -11-21, i.e. -10 or -32. 

, „ 49 ,« 49 121 

31. *'+7«+:j-=18+-j-=-4-; 

7 11 

11 7 11 7 . o Q 

*=T"2'^''-2 "2''-^-^°''"^- 

9 9 49 

32. x*+3x + ^=10+j = -^; 

3 7 
^ + 2='=2' 

7 3 7 3.^- 

«=2-2''''"2-2''-^-^'''"^- 

, „ 26 „. 26 121 

83. a:a+6x+-^=24+-^=-^; 

6 11 
* + 2==*="2r' 

11 6 11 6 . a ^ 

*=T"2'^'"T'"2''^®-^^'^"®- 
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4 4 4 

,9 19 

^+2==*= 2-; 

^ 19 9 19 9 . ^ 

35. :r«-lU+^ = 26 + ^ = 225. 

2 2' 

, 15_^11 16 11 . 

a?=y + — , or --2- + -2-,i.e. 13or -2. 

30. :r»-21x + ^ = 100 + ^ = ?-^l; 

21 29 
2 2' 

29 21 29 21 

37. a:«+x+?:=20 + i = ?l; 

4 4 4 

1 9 

^ + 2==*=2' 

^9 1, 

38. a:»+x + i=156+i = 525 

4 4 4' 

^1 . 26 
^2 2* 

26 1 
a;=±— --=12or -13. 



89. 



13 9 

9 18 
a;=±2+"2"=llor2. 
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^- ^_/;«-.2809 



41. 



42. 



43. 



44. 



45. 



j;«~58a?+~=-. 150 ■j.gggg^ 2209 
^ 4 4 » 

^d 47 
2 2 ' 

^-_,_47 53 
*-=*=2-+ 2-=50or3. 

«'+24:=8; 
^+2ar+l=9; 

« + l=±3; 

^=3-l,or-8-l, i.e.2or-4. 
«*+3a:=4; 

a:»+3x+?=4+?-£?. 
4 4"~ 4 * 

2 2' 

«'+4a:=5; 
«'+4x+4=9; 

«=±3-2=lor-5. 

«"+21ar=:100; 

a:«+2U+f|^=10o + ^«841 
4 4 4 * 

2 2 ' 

* 2" ^^=4 or -25. 
ar^-a:=2; 

4 ■ 4 4' 
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46. ««+6a?+9=16+9=26; 

x=^5-B=2oT -8. 

47. a»+10x+25=100; 

a; + 6=±10; 

«= ±10- 6=5 or -16. 

• *. 81 „„ 81 169 

4a «"+9x+j=22 + -^- = -^~; 

9 13 

*+2==*=-2' 

13 9 4 22 . -- 

^==^¥-2 = 2^' "T=^^'-^^' 

49. x»-7x+^-12+^ = i; 



17 8 6 . « 
^= "=2 + 2 = 2^' 2=^^'^- 

, - 25 ^^ 26 289 
60. aj»-5x+-j-=66+-^=s-^; 

5_^17 
^"2"*^"2'' 

a;=±y + ^=llor -6. 

2 . 3x . 9 - 9 121 
^^- ^+¥ + 16=^+16 = 18-' 

3 11 

^ + 4==^T' 

a;=:±-j--7=2or -8J. 
4 4 

2x 1 ^_ 1 784 
52. ^ + _. + .^=87+5 = -^; 

1 28 
^ + 3==^T' 

ic=±~-g=9or-9}. 
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,7 .39 

39 7 
a?=±-Q--5=4or-5J. 



8 8 
6" ■^26^''** "26 



54- ^'+^ + ^=51t+;i=51H; 



«==fc7i-g=7or -7i. 

65. :r«+?^ + A=m+A==??§9. 

^10^400 *^400 400 • 
. 3 83 
20 20* 
83 3 

n: J * . 1 Oil . 1 2209 

1 ^47 

8 8' 
a;=±— + g=6or -5}. 

- . a? 1 14 1 169 

^3^36 3 ^36 36 ' 

1 13 

* + 6==*=T' 

13 1 
«=±g--g=2or-2J. 

"*" 6"*'100'" 5 '*'100"" 100 ' 
3_ 43 
'*'■*■ 10' =^10' 
43 3 



128 



61. 



62. 



63. 
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^12"" 6 ' 



a;2+Z? + ii - ?1 . 49 _ 2976+49 3025 
12^676 6"*"676 676~='l76» 



. 55 7 ^ 

''==*=24"2i=2or-2/j. 



60. 0^2-?^-?. 

8 -3' 



"^ 3+9"3 + 9 = T' 

1 5 
0?—"= sfc-: 
3 3' 

S 1 « 
x=±_ + _=2or-li. 

x*-6a:=-6; 
-ji.5-.25_ 25 I 

5 1 
j; — = ±— • 
2 2' 

1 5 
«=±2 + 2=3or2. 

a?«-3j?=4; 

r3 Q-...9 aj_9 26 
aj»-3a:+j=4+j = _; 

8 5 
2 2' 

6 3 , 
«=±2 + 2=4or-l. 

a;«+7x=30; 

^2+7^+^^30^^^169 
4 4 4* 

^7 13 
2 2 ' 

13 7 
*==t^--=3or-10. 



66. 



67. 



68. 
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g^^ 2«»+6x=86; 

aJ+3a;=185 

9 9 81 

«»+8a?+^=18+j=7; 

3 9 

^=4-1=3 or-6. 

g- 6iB'+2iC=304; 

2a! 1 804^1 1S21. 

1 89 



x"+4a;+4=9; 

x=±S-2=lor -6. 

2a;9.2a;=40; 

1 1 81 

2a;*-3a;=2; 

3 5 

6 3 « 1 



D. A. K. 
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KQ 2j_7j? 31 



:r2+l54.ii-?l4. ^^ _ 2976+49 _ 3025 
■*"12'*'676~ 6 '*'676~ 676 ""676 * 

^7__^65 
^■*'2i"-=^2i' 

66 7 



60. .«-f = |; 



3 ^9 3^9 9 * 
1 6 
^-3==*=3' 

a?=±3 + 3=2or-U. 



61. aj'-6x=r-6; 



^>6.+?^=.6 + ^^ = ^l; 



^-2==*=2' 



62. a;«-3x=4; 



^ « .9 .^9 25 

8 6 

aj — — = db — : 
2 2* 

.5 3, 



63. x2+7x=30; 



, „ 49 «^ 49 169 
^"+7a?+^=30+-^ = -j-; 

. 7 13 
x-i — = ^ — : 
2 2' 

13 7 
x=±2--2=3or-10. 
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^' 2«»+6a;=36; 

9 3 

^' 5a?a+ 2a: =304; 

^ 2£ 1 _304 1 _1621 
^6 *^26" 6 ^26 — 26"' 

. 1 89 
39 1 

«"+4a?+4=9; 
aj+2=±3; 
aj=±3-2=lor -6. 

67. 2a;»-2a?=40; 

1 9 
X — =±--« 

2 2' 

«= ±2 + 5=6 or -4. 
68. 2a:3-3x=2; 

2 "*'16""^'*"I6"16' 

3 6 
4» — = ±_ • 

4 4' 



6 3 1 



D. A. E. 
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70. 



72. 
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2"*'l6"-2'*"l6 = 16' 
1 6 

4 4' 



6 1 



*==*=2 + Z=Hor-l. 



4 ^4 4* 

8 1 
2 2' 
1 3 



71. :.« 11* 21 

2 2 ' 



ar«-yf+121 21 121 289 

2 ^16-T"^ ir = r6' 

, 11 ^17 
4 4 * 

*. ^17 11 „ 



4 4 ' 

^^1 ^i.^ 
2 2' 

*==*=2-2 = 2or-8. 



73. a:2 + ?f+16^28 16 100 

^3 ^9~T+-9'=-sr> 



. 4 10 
8 3 * 

^10 4 
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3 . 21 

4 4* 

21 8 



8x»-8a;-6iF»+9=J?; 

2ar«-9x=-9; 

,_9£ 81__9 81_^ 
^" 2 ■*'16" 2'*'16'"16' 

9 _^3 

*==^| + Horli. 

7a?-14-6a?2 4.30a?*36a;-246; 
-5a?«-h2ar=-231; 

^ 2x 281 

^ 6 " 6 ' 

,_2x £_231 1 _ 1156 
^ 5 "^26^ 5 ■*'25"" 26 ' 

1 .34 

x=:±— + -=7or -6{. 

4ar'+8- 16a;»+26«=12a;- 16; 

-lLr2 + 13a;=-24; 

, lag 24 
"^"^ 11 "ll' 

, 13ic 16?_24 169 _ 1225 

^ 11 ■*" 484 " 11 "*" 484 ~ 484 ' 

18 36 
^ 22" 22*' 

. 35 13 ^ . 
^=-22 + 22=^^'-^- 



9—^ 
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78. 40a:2_30_i2x>+24a;=60j?-6; 

28a;a-36a;=26; 

o 9x 26 
7 "28' 

,_9x ^_26 81^ _ 175 + 81 _ 256 
^ 7 "^ 196 " 28 "^ 196 196 ~ 196 ' 

9_ .16 

^16^9 25 7 -,, 1 

^==^u+u=n^'-n=^*i°'-2- 

79. 36««-70a?+84a?~280a;»=16x-60a?»-7; 

-185x»-2ar=:~7; 

5 2£ _1 L4._L _1296 

^ **"185 "^ 186»'" 185 ■*" 185«"' 185« ' 

1 36 

"*"■*■ 186 ~ 185' 

36 J. _ 7 1 

"*""■ I86"186""37 °' ■" 6' 

80. 108a:3-12-9a;-81a?«=36a2_36a;_64; 

-9a;2+27a?=-52; 

9^52 9_289 

3 17 

^-2"" 6 ' 
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1. 0+6-0+4+27=87. 

2. 7aj-6y+ 4£ 3.. 5«-35+ 6c 

aj+2y-lLB 2a+56- 4c 

3a;- y+ 6« 3a-85+10c 

6x - 3y - z 

16a;-7y- Zz 
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6a«+ 5a<5- 4a»6a+ Sa^ft* 

6a6- 7a46- 8a»6a + 16a26»-10a6< + 8&» 

SCr— 3r 

' -2x» + 2a:a 
-2x»+2a;« 



-x+1 



a?io - a;7 



x^ -X 
x'^-x* 



x*-x 

X* — X 



afi-^ + 10x*-l2x^ + 9x^{x»-2a^ + Bx 
sfi 

2a;8-2x8 -^sfi + 10x^-12a^ + 9x' 

6jr*-12a;» + 9ar' 



2x^-4iX^ + Bx 



6x4-12a:8+9ar2 



2o3 + Sa* - [W - 10a + 2a^ - 4a^ + 12a] 
2a»+3a2-7a» + 10a-2a»+4a2-12a= ~2a. 

6x-3-16x+4=12a;-64; 
6a;-16x-12x= -54 + 3-4; 
-22a;=-66j 

55 „, 

^=22=2^- 

Let a; be the number, 
n 2x + 32 = 10a;, 

2a;-10x-32; .-. -Sx- -32, ora:=4. 

0+24 + 8+96=128. 
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12. 12a»+ 6a«+ a -10 13. 4a«-3a«6 + 2a6« +9 

2a2+ a+ 9 



13a« + 13a*+iaa-13 
= 13(a8+a»+a-l) 

14. a:»+3x«-3a? -2 

x'-2af +4 



x«+3aH^-3a:4-2x8 

-2a:*-6a:»+ 6ara+ ix 

+4x»+l&ea -12g~ 8 

ic«+3a?6-6a:*-4«»+18«2_ ar-8 

15. 3a+46)6tta+6a6-46a(2a-6 

6a«+8a5 

- 3a6 - 46» 
-8a6-46a 



16. 



xfi +ary -f a:*y* 



-ar'y -it*y^-x^ 



x ^ + g^^+gyg 

- x^* -xy^-y^ 

— x^y* — xy^ — y^ 

17. 4-4X-. 11x2+14*8+53^^ 12x«+4x«(2-x-3ar» + 2x» 
4 ^ 

4-x |-4a;-lla?^ + 14a:» + 5x*-12x«+4x® 
- r2x» + 14a:»+ 6x* - 12x» + 4x< 



4 - 2x - 8x« 
4-2a;-6a;«+2aJ» 



12a:«+ 6a:» + 9x< 

8a:»-4x*^12x»+4j:« 
8a:8_4a:4«i2aJ>+4ir« 



18. (i) 15x-4ar + 24=24x-32-ar, 

16a?-48a;-24a;+x= -32-24, 

- 66x= - 56, or x= 1. 

(u) 7a?+20-4a:=llx-12, 
7a; - 4a; - llx = - 12 - 20, 

-8a;=-32, ora?=4. 

19. 6x + 3y=120, 

10x-9y= 90; 

from(l), 10ar + 6y=240; 

.•, by subtraction — 15y = - 150, or y » 10 ; 

substitute in (1), then 5x + 30 = 120, or a; == 18. 
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20. 60'9(y24'16(7804 

49 

14811190 
1184 

15604 16^16 
62416 



21. (i) 48-18+48-16=62; 

8+24 64-36 4 + 6+8 
^"' 12 ■*" 6+8 3 ' 

=2|+2-6=-li. 

22. 7a»- 2a*6+3a6«+ W ' 23. 9«»-2x«y + 4y» 

lla«6-2a6«+ 26» lx^-Zxh/ + bxy^- 6 y8 

-10a«6 -106» 2a:8+ xhi-bxy^ + lW 

lla»- 2a^ - y TUBS 

18a^- 3a86+ a6«- 26« 

24. 8a»- 2a«a?- 4a^ 

2a*- 7a g+ x* 

6a«- 4a4« - ^V 

-21a*a? + 14a»a:» +28aa^ 
3a»a;«- ^a^afi -^ 

6o« - 25a*a: + 17a»«« - 10a«aH» + 28aa:* - 4x» 

26. ««-l)2ar»+8a:«-2a;-3(2a; + 3 

2 g» -2a; 

30!* -3 
3«a ^ 

26. a« + 2a+l)a« + 2a»+l (a*-2a»+3aa-2a + l 

a6+2ag+ a^ 

-2a«- a*+2a8+l 
-2a'^-4a<-2a» 

8a* + 4a8 + l 
8a*+6a»+3aa 



-2a«-3aa + l 
-2a8-4a2-2a 



ii2+2a+l 
a*+2a+l 

27. 100a:«-140««+129a:^-116a:8 + 58a:2-24a: + 9(10a:»-7x2+4a;-3 

100a;« 

-14dx»+l29ar* 



20x«-7a;« 
20«»-14«2+4a: 



-140g»+ 49 J^ 

iBOari-lltt^i+SAc-* 



20«»-14a:»+8a!-8 



80g^ - 56a»+16a;a 

- 60a:»+42a;=*-24x+9 

- 60a;»+42xa-24a: + 9 
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28. (i) 36x+7x-49-10a?+16=360; 

36a?+ 7a; - 10a;=360+49 - 16 ; 
32a; =384; .•. x=12. 

(ii) 2a;-y + 28=36, or 2a;-y=8; 

2y + x+48=67, or a;+2y=9. 

Multiply (1) by 2, and add to (2), then 5a; =25, or a;=5; 
substitute in (1) , then y=2. 

29. Let a; be the number; 

then 5 ""8"^^* 

8a;-5a;=300; 

3a;=300; .-. x=100. 

30. Multiply (1) by 2, then 6a;-2|/+2«=34, 
from (2) 5a;+3y-2z=10; 

.'. by addition lla;+y=44 (i). 

Multiply (1) by 6, then 15a; - 6y + 52= 85, 

from (3) 7a;+4y-52=3; 

.-. by addition 22a;~y=88 (B). 

Add together {A) and (B), then 33a;=132, or x=4; 

substitute in (^), then 44+2^=44, or 2^=0 ; 

substitute in (1), then 12-0 + 2= 17, or z= 5. 

31. 64 + 0-28-0-25 = 1. 

32. Sx^ + y^-2yz'- «« 

2xy-Sy^'\'Syz 
-4a;«~2a;y+ y^ +2z* 

- a;* - y^+ yz+ 2' 

33. 2a» -3a&«+26» 

a»-2ag64- a6'+4y 

aS+2a*6-4a6a-26» 

34. 3a2- 4db + 26« 

2a^- 4a6 - 85* 

-12a86 + 16a«68^ 8a6» 
~ 9a'&^+12afc»-66 * 

6a*-20a»6 + lla«&»+ 4a6»-66* 
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35. 2a;-7)6a:*-17ic»-22x« + 26a; + 7(3a» + 2a?-4ar-l 

4x^ - 22ar» 



- 8a?3+26x 

- 8«8+28a? 



- 2a; + 7 

- 2a; + 7 



36. (i) a*+2a6 + 6« - c* 

aa-2a6 + 6^ _ c« 



- 2a^h - Aa^b^ - 2ah^ + 2abc^ 

a^b^ +2ab^+ ft* - ftV 
- a*c« -2a6c«- 6 » c«+c* 

a* -2a»63-.2aV "+ 6<-26ac«+c* 

(u) The product = {(a+ 6)« - c^} { (a - 6)3 - c«} 

= (a + 6+c)(a+6-c)(a-6 + c)(a-6-c): 
the divisor =a^r-(b- c)'= (a + 6 - c) (a - 6 + c). 

Dividing one bj the other, we have 

{a+b+c){a-b-e) 
=a«-6a-26c-ca. 

37. 16-8a+a« + 40a»-10a*+26a«(4-o + 5a» 

16 



8-a 
8-2a + 6a» 



*8a + a3 

-8a + a' 



40a^-10a* + 26a» 
40a»-10a*+26a« 



38. (i) 14a;+4-240-16a;=12a? + 52-85a;; 

14a; - 16a; - 12a: + 85a;= 62 - 4 + 240 ; 

72x=288; .-. a;=4. 

(ii) 238a; -966y= -1442, 
238a; -221y= -697; 
.-. by subtraction, - 746y = - 746 ; .-. y = 1 ; 

substitute in (1), then 17x - 69= - 103 ; 

.'. 17x= -34, or a?= -2. 

39. 5a;« + 2y^ -[Sz^-2{x^- 3y« +4y8 - ^^} +x^] 

=6a;2 + 2y«-[38?-2xa+6ya-8ya+82*+a:2-| 

=6xa+2y«-323+2a;a-6ya+8j/2-8za-a;» 
=6a;»+4y'-ll2«. 
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40. 6a:»+llaj+8)12iB»+18a;«-14a?-21(2a? 

12^+22^4^6* 

3 

-12a:a-60a?-63(-2 
-12ga-22j;- 6 

-19 )-38a;-67 

2x + 3)6a?» + llx+3(3a: + l 
6a;»+ 93? 

2a;+3 
2g + 8 

3a; + 1 
Dividing numerator and denominator by 2* + 3, we obtain ^ .^_ 

41. (i) 36+96 + 36=168; 

(ii) 640 -(26 -16) -3 (0 + 64) 
=640-9-192=339. 

42. 3a?» -2a;y»+ y» 

Sxhf-2xy^+Sy* 
2a^-3xhf 
2gy«-4y» 

5x* -2xy« 

43. 12a-[4a+{3a-26-46 + 6a}] 

= 12a-[4a + 3a-26-46 + 5a] 

= 12a-4a-3a+26+46-6a=66. 

44. 2x^-dxy + 6y« 

2x>+3j:y - 6y« 



+ 6a;»y- 9«V*+15«y' 
-10a;V + 16xy»-25y* 

4x* - 9xV+ 30x^8 -25y* 

45. 3x2-7a?+2)6a:^-23a:»+13a;«+22«-8(2a»-3x-4 

6a:^-14a:»+ 4a;« 

^^~9^8+~9^+22Jp 
- 9aH» + 21a:a- 6a? 



-12a?a+28a;-8 
-12a;«+28a?-8 

46. a'-2a26 + 2a6»-6')a«- 6» (a»+2a«& + 2a6« + 6» 

2a«6 -2a*6a+ aSfc*- 6« 
2a«6 -4a*6a+4a868-2a«6* 



2a*6a_ 3^868 + 2a26«- 6« 
2a46a - 4a»6» + 4a86* - 2a6g 

a86»-2a«6<+2a6«-6« 
a»68-2a«6*+2a65-6« 
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47. 



2a* 

+ 2ax' 



+4a'a?- a* 
+ 8a> 



«*+3a«2+ 



- fl> 



a'o; 



3ar»+ aar»+aa»a:+8«» 



8ax»+2a» 



48. 



49. (i) 



»«•+ aar"+8a«x + 2a» 
aox' +2a» 

3a:»-2ax»+3a«« 

4a:»-at»- {2a:»-6a?-16 + 14x8-10a?+18} 

r4a^-3««-2a^+6x+16-14x«+10a;-18 

:aa!»-17««+16a?-3. 

63x+77-14a;~2a;+4=604; 
63x-14a;-2a?=604-77-4; 
47a:=423; .•. a; = 9. 



(ii) Equation (1) 


becomes 




40x - 6y - 15=140+ 12y - 8x, 




4ac-17y=166; 


Equation (2) becomes 16y+x-2=78, 




a?+16y=80. 


From(l) 


48«-17y=166, 


from (2) 


48a;+720y=3840; 




.-. -737y=-3686, ory=6; 


substitute in (1), then 


x+76=80, or«=6. 


60. Let 


xr^CTs share in £% 


then 


x+21=B'8 share in ..., 


and 


x + 36=^*s share in ...; 


hence 


«+a?+21+a?+36=129, 




3a;=129-67=72; :•. «=24; 


hence A gave £60. 




61. 


40-112-60+128 + 0=6. 


62. 


lla^-Sab-3ae+2h^ 




7a2-3a6+3ac- h^ 



4a2 



-6ac+36« 



63. 



2a»-2a«6-4a6»+6» 
2a^- ah +36* 



4a5-4a*6_8a»62+2a*6» 

- 2a*6 + 2a%^ + 4a26» - a6* 

6a362 _ 6a268 _ \2ah* + 36» 



4a« - 6a*6 



-13a6-* + 366 
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54. 



1 - 2a;+a!a) 1 - 6a;^ + 5a;«( 1 +2a;+3a;«+4a;8+5a;« 
l-2a; + gg 

2a5 - {x^-W + Safi 
2x -4ai» + 2a;» 



3a?»-2a;8-6a;B + 5a;« 
8a;2_6aJ» + 3a;« 



4aJ»-3a;*- 6a;B+5a;« 
4a;»-8g*+ 4a;» 

5a;*-10a;6+5a;« 
6a;*-10aJ»+5aJ» 



55. 



2[ar»-3x+3 + 5]-3[a;«-{x^2ar» + 2}+2a;] 
=2ar»-6a5+6 + 10 -8[a;*-aj+2aj2- 2+205] 
=2a?-6a5+6 + 10-3a^+8a5-6a;'+6-6a! 
= -7a;*-9a;+22. 



66. 

57. From (1), 
from (2), 

substitute in (2), then 

68. (i) 9a* 

9a* 


4aj-8-2+a;=30; 

5a;=40; .*. a;=8. 

3a;-2y = ll, 
4x+2y=24; 

.•. 7a;=85, or x=5; 

10+y = 12, ory=2. 

- 12a86 + 22a262 - 12a68 + 96* ( Sa^ - 2a6 + 86» 


6a2 - 2ab 


-l2a«fc + 2Sa»Z>* 
-12a86+ 4a26« 


6a«-4a5 + 362 
(i 




l8aW'-'l2ab^+9b* 
18a26a-i2a68+96* 


i) 31' 
25 

106 6( 
61 


67'48-84 (662-8 

57 
J6 


1122 


B143 
2244 


11248 


89984 
89984 


69. 2a;«-x-36)6ar^-2 

6a;«- 

-13)-2 
o. c. M. 2x - 9. 


9a;+ 9(3 
8a; -108 

6a; + 117 

la; - 9)2a;2_ a;-86(a:+4 
2a;3-9x 

8a;-86 
8a;-86 



EXERCISE XVIII. 141 



60. Let a;=the son's age in years, 

and 2a;=the fiather's age , 

then 2aJ-20 = 4(a;-20)=4a;-80, 

.•• -2a:=-60, ora:=30. 

61. Sa'+4a6 + 6c'-6&c-862+2ac 

-6a>-3a6+ c« +36*-4ac 

2a«- a6-6ca+66c + 663+2ac 



62. (i) x^+2xy - 3y« 



x*+23fiy- 3a?2ya 

+ 4kxhf^+ 8xy»-12y* 

a:*-8aH^- 9a;V+23xy8-12y* 

(ii) a*+ a'+a^+a +1 
a -1 



- a* -a* -a'- a-1 



68. 3a8-2a6 + 62)i2a4_26a»6- Sa^l)»+10ab^-8b^{4a^-6ab-BlP 

12a<- 8a8&+ 4a«6' 

-18a»6-12a262+i0a68 
-18a»6 + 12a262- 6a63 



-24aa6«+16a6»-86* 
-24a«6«+16a63_864 



64. {2a«-8a6+6«}-{aa-4a6-6«} + {262-a2 + a6} 

= 2aa-3a6 + 62_a94.4a6 + 62+26a-a2+a6 
= 2a6+462. 

66. (i) 60a?-25a?+20=210-6 + 12a:, 

60a; - 26x - 12a?= 210 - 20 - 6, 
23a;=184; .*. x=S. 

(ii) Equation (1) becomes 7a; -^ + 2=35, 

7a?-t/=33; 
equation (2) becomes 12y - a; - 10 = 9, 

-a:+12y=19; 
but from (1) 84a; - 12^ = 396 ; 

.-. by addition 83a; = 415, or a; = 5 ; 

substitute in (1) , then 35 - y = 33, or ^ = 2. 
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66. 2x« + a:-28)6ar»-21ar»- 4a+ 14(8«-12 

6a^+ 8a;«-84aj 



-24««+80a:+ 14 
-24a»-12aj + 336 








46)92^-322 


• X- 

Ix 


-28(, 




2a?-7)2x»4 
2a;«- 


ir+4 




%x- 


-28 
-28 




ind denominator bv 2x - 7. 


we 


have 


a: + 4 



67. 3a»-8a?-a: + 10)3»»-6iB?-3a;+ 6(1 

3g»~8ag«- jg+lO 

3x^-2ae- 5)3a?»-8aj«- a;+10(a;-2 
3a^-2g^-5g 

-6{r*+4a5+10 
-6a^+4ag+10 

3a^ - 2x - 5 is o. c. m., and dividing both by it we obtain as l. c. m. 

(3««-2a;-6)(aj-2)(aj-l). 

68. From (1), 2a5 + 4y + 62;=34, 
from (2), 2a;-3y+2;=0, 

.'. by snbtraotion, 7y+6«=34 (A)\ 

again, from (1) , 3x + 6^ + 9;; = 51, 

from (2), 3af + y - 6« = - 15, 

.*. by subtraction, 6y + 14«=66 (B), 

Multiply (A) by 5, 35y + 25«= 170. 

multiply (B) by 7, 35y + 98«=462, 

.'. by subtraction, - 73« = - 292, or « = 4 ; 

substitute in (A) , then 7;^ + 20 = 34, or ^ = 2 ; 

substitute in (1), then a;+4+12 = 17, or x=l, 

69. Let X be the greater part, 
then 84 - a; is the less ; 

hence 2a;= 5 (84 - as), 

.•. 2«=420-5fl;; or«=60; 
hence 60 and 24 are the parts. 

70. Let X and y be the numbers ; 
then x+2y=24Lj 
and y + 205=27; 
multiply (1) by 2, then 2a; + 4y = 48, 

.*. by subtraction - 3y = - 21, or y = 7 ; 

substitute in (1), then a; + 14 = 24, or sb = 10. 



EXEKCISE XVIIL 143 



71. ac*- 8aa^+ 8a«B- a» 

4a!^- 6aaj"+ 6tt*B-15o» 
8x»+ 4aa:^+ 2a»a;+ 6o» 

-17a!»+19aa?- 150*8!+ 8a» 
-18aga-27a«a;+18a» 

- 9a*+ 2a»a-31a*i5+16a» 

72. - aB*-8ajy+8y* 8aB*+2xy- y» 

3ag»+4agy-^* 2ae^+ gy-2y» 

2x'+ xy-2y^ a^+ a5y+ y* 

73. (i) a«+2a -1 

a«- a +1 



o*+2a»- a« 

- a«-2a*+ a 
a*+2a-l 

a*+ a»-2a«+8o-i 

(ii) 9a«-Safc + h^- 6a - 2b + i 
da + 6+2 



27a» - 9a% + 8a6« - 18a« - 6a6 + 12a 

9a«6-3a6«+ 6» - 6a6- 26»+ 46 
18a« - 6a6+ 26^ _ I2a - 4& + 8 

27a^ + b* -18a6+ 8 

74. (i) 2a-46)6a3-16a6+86«(8a-26 

6a«-12a6 

- 4a6 + 862 

- 4a6 + 862 



(u) 2a^^-2xy+l)4aiY+l (2x2^«+2xy + l 

4ig*y*-4aV+2apgy» 

Aa^y^ -2xhf^Vi 
4a?y^-4a?y*+2xy 

2aj»y>-2a5y + i 
2a;V--2gy + l 

75. a«-4«5y + 8a^a-10«8y»+8|ajV-4fl5y«+y«(a:»-2aj«y + 2xy2.y3 

-4flB»y + 8aj«y2 
-4a5^ + 4x*y' 



2aJ»-2aj*y 
2a»-4fl53y + 205^2 



4x*y^-10ic»y3 + 8ar^* 
4a?»ya- Sa^y^ + ixh/* 

- 2x^y^+4x-y*-4xy^ + y^ 

- 2a:*t/' + 4a5*y*-4aBy'+y' 



76. 6a;-3y=-9; 8a;+y=13. 

From (2) 6x+2y=26; 
.'. by subtraction - 6y = - 35, or y = 7 ; 

substitute in (2) , dis= 6, or x = 2. 
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77. Multiply (3) by 4, 
and from (1), 
.*. by subtraotion 

Again, multiply (3) by 5, 
and from (2), 
.*. by subtraotion 

Multiply (A) by 21, 
and (B) by 17, 
.'. by subtraction 
substitute in {A), 
substitute in (1), 



16«+20|(+4;!;=82, 

14a;+17y=31 

20aj+26y+62;=40, 
dx+4y+5z=2j 
17aJ+21j/!=38 

294a;+d57y=651, 
289fl;+d57^=646, 

5x=5, or fl!=l; 
17y=17, ory=l; 
2 + 3+4e=l, orr= -1. 



{A). 



{Bh 



78. 



•00'02'( -01414 
1 



24 


281 


S 


16 

400 
281 




2824 


11900 
11296 



79. Let X be ^'s share in £s ; 
then 600-a:isB*s ; 



.-. f = g(500-x); 
3a;=2600~5x; or a:=£312. 10«., 



and B's share is £187. 10«. 



80. Let X feet be tha breadth of the room, 
then 2x feet is its length ; 
hence (x+O) (2a;-lQ)=2iB?; 

.•• 8aj=90, or»=lli, 
hence the length is 22]^ ft. 



81. 



300 76 

T""^io"^ 



150-81 
12 



82. 



= 100 +7i- 61=101}. 

3a8~ ab 

3a«-18a<6-16a»6« 

- a*b+ 6a858 + 6ag6» 

3a«-19a*6- 9a^l^+6a*h^ 
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83. 



84. 



85. 



86. 



0=- 5y 

- 6x*y + 25y» 
ga- 5y 

- 6gV + 60a^yg-125 y» 



4a3-3a 



4flf*-12a»+13a»-6a+l(2a«-3a+l 
4a* 

-r2a» + 13a« 



4a2-6a + l 



-12a8+ 9a3 



4a«-6a+l 



a«-12a« + 9a6-36«-6{6»-2a« + 2a6-3a6} 
=aa-12aa+9a6-368-66«+12aa-12a& + 18a6 
=a3+15a6-96«. 

3r«-5a;+2)3x»-4aj2+l (aj 
8a:»-63c« + 2aj 



jB8-2»+l)3a2-6a;+2(3 
3g^-6g;+3 

aj-l)a2-2a;+l(aj-l 
- x + 1 ■ 

- g+1 

a; - 1 is o. c. M. ; divide both expressions bj it, and we find as l. c. m. 

(a5-l)(3aj-2)(3iB«-x-l). 



87. (i) 

(ii) From(l), 
from (2), 
.-. by addition 
substitute in (1), 



14a;+28=36a;-70-10a5+10; 
-lla;= -88, ora;=a 

16a;+6y=48, 
14j;-6y=10; 

29a;=68, ora;=2; 
10 + 2y=16, ory=3. 



(iii) Subtract (1) from (3), then 2a;=40, or x=20; 
subtract (2) from (1), then 2y=20, or y=10; 

add (2) and (3), then 2z=10, or 2=5. 

D. A. K. 



ICi 



146 EXERCISE XVIII. 

88. 23*4256(4*84 

16 

88 



964 



742 4*84(2*2 

704 4 

3855" 42781 
3866 [84 



89. 3a:4-lla:2+10)6a?*-3x«-22a?« + 6a? + 20(2 

Qx* ~22a;8 +20 



8x2-6 )3a:*-lla;2+10(a;«-2 

- 6a;2+10 

- 6x2 + 10 



o. c. M. is 3x2 - 5, and dividing numerator and denominator by it, we obtain 

x'-2 
2x2-x-4* 

90. 1 + 4 + 16=21; (1 + 2 + 4)2=72=49; 

.*. difference is 28. 

91. 3x8+ 7x2y- 3xy2+ y» 

3x2y - 3ya 

4x8 - 8xy2+ y* 

7x2y+lla^+ y8 

7x8+17x2y 

92. 9a868+ a262- a5-2 

7a8&8- 3^2524.4^5 ^7 

2a8&8+4a252-6a6+6 

93. 7a2- 3a6 + 262 

2a2- 4ab - 362 



94. 



14a*- 6a86+ 4a25a 

-28a36 + 12a252-8a68 
-21a252+9a6g-66 * 

14a*-34a«6- 5a252+ a68-664 

a2 + 2a6 + 6«)a*+4a36 + 6a252+4a58 + 6*(a2+2a6 + 62 
a*+2a86+ 0252 

2a»6 + 6a252 + 4a6» 
2a36 + 4a262+2a6» 



a252 + 2a68+64 
a252+2a68 + 6* 
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95. 2a-3fi)Ua^- x" (32a» + 16a*-c* + 8a«x*+4a«x« + 2ax8 + xW 
64ag-82a»x« 

S2a»x« - a?" 
S2aV - 16a*a?* 



lea^jT*- a?" 
16aV-8a8x« 



8a3j;«-4a2a:8 



4a V _ 2aa;io 



2aj;io - x" 
2ax^o - x^ 



96. 25- [22 -{!«-(- 4)2}] 

=25-[4-{l-16}]=25-[4 + 15]=6. 

97. a«+4a»+2a*+9a'-4a + 4(a» + 2a2-a + 2 

a« 



2a3+2a2 
2a*+4a2-a 
2a»+4a*-2a + 2 



4a* + 2o* 



4a* + 4a* 

-2a* + 9a2 
-2a*-4a«+ a* 

4a» + 8a=«-4a + 4 
4a«+8a2-4a + 4 



98. (i) 8a;-15-x2+a^ + a?-42-Gx + 22 + 22=0; 

3a;=13; .-. x=44. 

(u) 60aj-20aj + 40=15x + 345-120-12x; 
37x=185; .-. x=5. 

99. (i) From (1) 2x + 10 = 3y - 3, or 2x - 3y = - 13 ; 
from (2), 6x-y=21; 

multiply (1) by 3, and subtract (2) ; - 8y = - 60 ; .-. y = U; 
substitute in (2) ; 6x=21 + 7i; .-. x=4|. 

(u) From(l) 3x+6y-92=3, 
and from (2) Sx-y+z=2, 
.•. by subtraction 7y-102=l (A). 

Again, from (1) 5x+10y-15;5=5, 
and from (3) 6x+4y - 7^=6, 
.•. by subtraction 6y-8<s=-l (D). 

Multiply (A) by 4, and {D) by (5); then 28y-40z=^, 

S0y-40z= -5; 
hence -2y=9, or y= -4J; 

substitute in (^), then -31J-102=1, .-. 2= -31; 

substitute in (1), then x - 9 + 9}= 1 ; .'. x=i, 

10—^ 
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100. Let lOx+y be the nnmber; 



then 






y=ar-3. 


and 






10x+y=6(a:+y) + 7; 


from (1) 






4x-4y=12, 


from (2) 






4x-%s7; 


hence 






y=6, andx=8y 


and the nnmber is 


85. 






101. 




9a^ 


- 3a^ + 2/2 

- 2xy + 2/* 






2l3^ 





27a:* - 27a:«y + ISa? V - 5ary» + y * 



102. a:+2a)3a^ + 4aa:«-6a2aj-4a8(3aj3-2aa?-2a* 

3a:3 4.6ajy« 

-2aa;*-6a«« 
-2aa;2-4a2a. 



- 2a*a; - 4a* 
-2a«a?-4a8 



103. a'-a«-7a-{a3-6a-2} + {a8-a-7} 
=a»-a2-7a-aS + 6a + 2+a»-a-7 
=a'-a2-2a-6. 

104. Divide the second expression by z^\ then 

2a;2+a:-6)8ar2-26a?+21(4 
&r»+ 4a;-24 

~15 )-30a? + 45 

2a?-3)ar«+ a?-6(a?+2 
2a;2-33? 

4a;- 6 
4x-6 

o. c. M. is 2a; - 3 : dividing both expressions by it, we obtain as L. c. u. 

a:«(2a;-3)(a:+2)(4a;-7). 



EXERCISE XVIII. 



149 



105. Divide numerator by x; then 

12a^'-da^-Qx + 2) 3«*- 3«»- Bx^+ 2x+ 4t 

4 

12a:*-12a:«-32a:»+ &c+16(a?+8 
12a*- 33^- &c»+ 2a? 

- 9x8-24x2+ 6x + 16 
96x»-24x2-64x + 16 



-36x)-105x» 



70x 



3x2 _ 2 )12x»-3xa-8x + 2(4x-l 

12xg -Sx 

-3x* +2 
-3x« +2 

o. c. M. is 3x2 - 2 ; dividing numerator and denominator by it, we obtain 

x(4x-l) 

x2-j:-2* • 



106. 



30-00 (6-47722.... 
25 

104 "M) 
416 

1087 8400 



7609 



10947 



109542 



1095442 



79100 
76629 

219084 
2801600 



2190884 



107. (i) 12x + 42-48x=45x + 16-783; 

12x-48x-46x=16-783-42; 
- 81x= - 810, or x= 10. 

(ii) 35x+315-84x + 168=420-40x; 
35x-84x+40x=420-315-168; 
-9x=-63, or x=7. 

(iii) 14x+9y=156, 

but from (2) 14x + 4y = 116 ; 

.», 5y=40, or 2^=8: 
substitate in (2), then 7x+16s58, or x=6. 
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108. From (1) 16a? - 6y - 9z = 3, 
from (2) x-6y + 42=9; 

.'. 14r-13-s=-6. (A). 

Again, from (1) , 6a? - 2y - 82;= 1, 

from (2), 14jr + 2y - lOf =28, 

.-. 19a?-13;2=29 (B). 

Subtract (A) from (B), then 6a?=36, or j?=7: 

substitute in (A ), then 98 - ISz = - 6, or « = 8 ; 

substitute in (1), then 35 — 2y - 24 = 1, or y = 6. 

109. Let X be C's contribution in £s, 

then x + 16isB's ; 

and 2a? + 30is>4'8 ; 

.-. j?+a? + 16+ 2a? + 30 = 125; 
.-. '4x=80, or x=20: 

hence C gave £20, B £35, A £70, 

110. a^»+16a? + 64 = 169; 

a: + 8==fcl3; .•. x = 6, or -21. 

111. 63-49 + 9-1=22; 

3(7+9-7)=3x9=27: 
hence the difference is 6. 

112. 3a;8-8a?2y- xy*+ y^ 

2a^-8x^ + lZxy^- y ^ 

x^ -14a?i/a + 2i/8 

113. 3a;3- 7a;2- 1 

3a;2+ 7a; + 6 



9aH»-21a;4 - 3a:2 

•21ar*-49a:3 .y^. 

15a:8-36a;g -5 

9a?« -34a;3-38ar2-7a?-6 



114. 3a2 + 7a + 6)9a5 -31a8-22a2+19a+10(3a«-7a«+a + 2 

9ag + 21a^+15a8 

- 21a4 - 46a8 - 22a2 
-21a4-49a8-36a2 



3a8 + 13a2+19a 
3a8+ 7a^+ 6g 

6a2 + 14a+10 
6aa+14a+10 
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115, 



a«-4a5 + 10a4-20a5 + 25a«-24a + 16(aS-2a2+3a-4 



a« 



2a5-2a2" 



-4a* + l0tf^ 
-4a*+ 4a* 



2a3-4a2+3a 

2a3-4fl2+6a-4 



6a4-12a»+ Qa^ 

^"8a»+l()a--24a + 16 
- 8rt8 + 16a2_24a4-16 



116. 



117. 



3.r-12 + 7x=l8 + 4x 
6a:=30, or j;=5, 

28ar + 6=130-3ar; 
31x=124, orx=4. 



118. Divide denominator by x; then 

6a:» + 3a;2_2x-l)12aH»-9ar»-4x+3(2 

12a?8 + 6j;2-43;-.2 

-6)-16x« +6 



Bx^ 



-l)6a:8 + 3^2_2x-l(2a; + l 
6arS -2a? 



'6x^ 
'6x^ 



-1 
-1 



Dividing numerator and denominator by 3a;^- 1, we obtain 



2a? + l 

X (4lX - 5) 



119. 



120. 



•0016 (•04 
16 


•04 (-2 
•04 


o ..^ 225 
x^+15x+-^ = 
4 


-26 + ^^ = 7; 
4 4 


15 11 

^^2=^2-' 




11 15 
^=^2-2= 


- 2 or - 13. 



121. 



122. 



5a + 76-3c+ d 

-lla-66 + 2c+ 8d 

7a-26 + 3c-10d 

a +2c- d 

Gx^ + 3i/2 - 4^2 _ 12^2 + xz 

5x^ - 3ar y + 2!/^ -llyz + xz 

x^ + Sxy+ y^-4z^- yz 
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123. a«+6« -c« 



+o*c'+ fr^c'-c* 

a* -6* +26='c^-c* 

124. a:«-6x+9)aj*-12aJ»+60x«-84«+46(««-6a?+6 

- 6a:»+41x*-84aj 

- 6«»+36x*-64a: 



6ar«-80a? + 46 
5g«-30ar+45 

125. 6a;+6 + 3a?+9=192'-4a?-8, 

6a?+3a;+4a;=192 -8-6-9, 
13«=:169; .-. x=13. 

126. 3a?+5y=6, 

Sy+2z=U. 

Maltiplj equation (2) by 2, and add equation (3) ; 
then 4a;+dy=8; 

Multiply this by 3; then 12a; +92^= 24, 
but from (1), 12ar+20y=24; 

••. -lly=0, or y=0: 
substitute in (1) ; then 3a; = 6, or j?= 2 : 

substitute in (3) ; then 2z = 14, or 2 = 7. 

127 x«+T^-?? 

, Tx 4939 49_361 
^ ■*"2 "^Te" 2 '^'le"" 16 * 

7 19 19 7 

x+^=± — ; .'. x=±-^-j=3or-6J. 

128. 2a;2+a;-3)2a?«- 9x+ 7(1 

2 g8+ X- S 

- 1 0) -10a; + 10 

X- i)2x«+ a;-3(2a; + 3 
2a;g-2a; 

3a;-3 
3a;-8 
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Henoe l. o. m. of two expressions is (a; ~ 1) (2x + 3) (2x - 7), 
or 4a»-12«2_i3a.+21. 

Now take this with the third expression: 

3x3-4a:+l) 4a»- 12a:«- 13x + 21 
3 

12aH»- sex*- 39x + 63(4x + 63 
12x8- I6gg+ 4a? 

- 20x«- 43X+63 
+ 189x^-2523; + 63 

- 209x )-209x»+209x 

«-l)3x«-.4x+l(3x-l 

- x + 1 

- x + 1 

Hence l. c. m. is (x - 1) (3x - 1) (ix^ - 8x - 21). 

129. 6x-3[2x+9y-2{3x-4y + 4a:}] 

=6x-3[2x+9y-6x+8y-8x] 
=6x - 6x - 27y + 18x - 24y + 24x 
=41x-61y, 

130. 4x»-17x+13) 6x»-17x+ll 

2 

iaB8-34x+22(3 
12x»-51x+39 

17 )17g-17 

X- l)4x» -17x+13(4a;«+4x-13 

4x»-4ga 

4x2- 17x 
4x8- 4x 



-13x+13 
-13X+13 



^ . 4x»+4x-13 
Dividing numerator and denominator by « - 1, we obtam 5^~r^rTl * 

131. 5a^ -3a+ 2 

-6a«+3a+ 7 2a8-2a'-a+12 

-4aS + 4a' + 3 a^- o» +12 

a^- a^ +12 €?" o^-a 

132. a«-3a8xa-6x5 

2aS+3a2x -4xS 



2a8 - 6a«x2 - 12a8x5 

3a7x -9a«x« -ISaV 

-4agx»+12fl8x^ +24x« 

2a8+3a7x -6a«x2-13a«x8-18a«x«+24x8 
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133. 



134. 



135. 
13G. 



3a-6a)243a»- fc" (81a*+27a»6«+9o»6*+3a6«+68 
243a»-8la^6a 





81o462_27a86* 




27a»&*-9a26« 


9a3&« - 3a68 


3a68 - ftw 
3o68 - fti* 


l+4x + ac2 + 6<c3_4c6^.-56(i + 2x+2a:2_a.8 


2 + 2x 


4x + 8a;'' 
4x+4a:3 


2 + 4x + 2a:2 




4ar'i-6a:3 
4xa + 8j:»+4a^ 


2 + 4x + 4a;2-a:8 


-2x«-4a;4-4aH> + a:0 
-2a:S-4ar*-4ar5+a:« 

/lOOK OK 



/i"^^ /1225 35 , . 



a:3-4.r2+9a;-10)x» + 2a;2- 8x + 20(l 

x3-4a?«+ 9a;-10 



6 )6j;^-12x + 30 

afl-2x^+5x 

-2x2 + 4ar-ia 
-2x2+4x-10 



j;2.2x + 5 is the g.c. m. of these two expressions; also 2 is g. c. m. of 4 
and 6; hence the answer is 2 (x^- 2a;+5). 



137. 



•06'30'02'50'60'09 ( -251003 
4 



45" 


230 
225 




601 




5U2 
501 


502003 




150(5009 
1506009 



138. 



substitute in (1), tiben 



21x + 4y=185, 

20x-3y=6; 
63a; + 12y=406, 
80x-12y = 24; 

.-. 143x=429, or a; =3, 
63+4y=136, or y = 18. 
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139. From(l), 16x+4y- 122=60, 

from (2), ^ 21a? -\-9y-12z= 105 ; 

.'. by sabtraction 5x + 5^ = 45, 

but from (3), x-5y = -15; 

,\ 6x=30, or x=5, 

substitute in (3), then -5y= - 20, or y = 4 ; 

substitute in (1), then 20 + 4 - 3^ = 15, 

.'. -32 = 15-20-4= -9, or 2=3. 

„_8« 16__21 16_121 
5 "^ 25 ~ 5 "*" 25 "■ 25' • 

4 11 o ,• 

a5-^=±-^; .•. a;=3, or -1|. 

141. 27-12 + 0+60=75. 

142. 2x+Sy) 32x5 + 243«« ( 16a:* - 24ahj + SQx^y^ - 54x2/8 + 81 w* 

32x8+ 48xV 

- 48x*y + 243y5 

- 48x*y- 72x»ya 



72x-y + 243y» 
72xgyHl08xgy8 

-108x2y»+ 2431/5 
-108x8y8-162x/ 

162xy*+243!/« 
162x/+243y g 

143. 16ai2 _ 24aio6 + 2oa%^ - 12a«68+ 40*6* (4a« - 3a*6 + 2a^b^ 



8a« - Sa*b 
8a«-6a46 + 2a262 



-24a^o^ + 25a8i>a 
-24ai06+ 9a862 

i6at*6--12a«6'' + 4a^6*" 
16a862_i2a«63+4a*64 



/ ^ /~484" 22 _ . 

144. n/.00537= V 90000 = 300=='^^^- 

145. (i) 3x-9-2x+4+x-l = x + 3 + 2x + 4 + 3x + 3; 

3x-2x + x-j:-2x-3x=3 + 4 + 3 + 9-4 + l; 
-4x=16; orA=-4. 

(ii) 44x + 154 - 126x + 112 = 77aT - 847 ; 

44a; - 126x - 77x= - 847 - 154 - 112 ; 
-159x=-1113; orx=7. 
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146. 10x+6y-20=8+4a;, or ar+6y=28, 

3-4x+18=15y-21, or4a? + 16y=42; 
from (1), l&c + ISy = 84, 

from (2), 4x+15y= 42, 

14x=42, or2;=:d; 
substitute in (1), then 18 + 6y=28, or y=2. 

147. From (3), 6a; + 4y - 2^ = - 2, 
from (2), y + 2z=2; 
,\ by addition Qx+5y=0: 
From(l), 6a;+12y=42, 

.•. 7y=42, ory=6; 
substitute in (1) ; then a; + 12 = 7, or x= - 6 ; 

substitute in (2) ; then 2^; = 2 - 6, or z = - 2. 

148. 



, ^„ 626 625 ^^ 226 
4 4 4 



25 15 



j;+ =:±^; .•, a;=-6, or -90. 



149. Let X be one part, and 52 - x the other; 
then a;=2(52-a:>+4, 

3a; =108, or«=36, 
hence 36 and 16 are the parts. 

160. Let X feet be ^'s stride, and y feet B*s: 

.'. 4a;-3y=2; 

also 7x-6y=0; 

hence a; =4. 

-., + 8 1 + 8 , 0+32 

^^^- "2 — r+T2- 

=4-2J+2J=4^3,. 

162. x-y+z)x^-y^ -z^ +2yz(x+y-z 

st?^xy+xz 

xy-xz-y^-z^+2yz 

-xz -z^+ yz 
-Qcz -«'+ yz 
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163. 2aj - 6ya 

2x - 6f 



4aa-10ay* 

- 10ay» + 25/ 

2a; - 5y* 

8x»-40iy+ 50ay» 

-20a-^«+10(hy*-125y « 

8x» - eOaiV + ISOajy* - 126y« 

164. 2a;+2x+3y=48, or 4a;+8y=48, 

7y-3x-2y=22, or -3x+6y=22; 
from (1), 12ar+9y = 144, 

from (2), -12a?+20y=88; 

.•. 29y=232, ory=8; 
sabstitnte in (1), then 4x + 24 = 48, or x = 6. 

166. Multiply (1) by 6, then 18ar + 12y - 62 = 120, 
and from (2), 2x+9y + Qz=50; 

.•. 20x+16y=170, or4x+3yi=84 (A). 

Also subtract (3) from (2), then x+4y=16 :.... (B). 

Multiply (B) by 4; 4x+16y=60, 

but from (>1); 4a; + 3y=34: 

.'. 13y=26, ory=2: 
substitute in (B) , then x + 8 = 16, or a; = 7 ; 

substitute in (1), then 21 + 4 - 2; = 20, or 2 = 6. 

166, 6a!»+7a;-3)12a:3+16a5-3(2 

12ar^ + 14a;-6 

6g^+9a; 

-2x-3 
-2aj-3 



Dividing both expressions by 2a; +3, we find as l. c. m. 

(2a;+3)(3a;-l)(6aj-l). 

167. 2a-26-{a+[6-2a+26]} 

=2a-26- {a+6-2a + 26} 

= 2a-26-a-6 + 2a-26=3a-66. 

168. Let X be one part, and 160 - x the other : 

X , 160-a; ^ 
then _- + _-_=6; 

27a;+3460-23x=3726; 
4a;=276; ora;=69: 
hence 69 and 81 are the parts. 
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159. Let X and y be the digits, so that lOx+y is the nmnber; 
then x+y=13, 

and 10x+y + 9=10y+x; 

from (2) 9x-9y= -9, orx-y= -1; 

hence by addition 2a;= 12, or j?=: 6, 

henee 2^=7; and the nnmber is 67. 

160. (x-y+2)2=x*+y«+2;2_2xy+2ir2-2y£, 
hence the difference is 2xy - Ixz + 2yz. 

161. a+26-c)a»+86» - c'+6a6c(a"-2a&4-ac + 462+2Z>c + c« 

a« + 2^6-_a«c 

-2a26+ a*c+6a6c+86'-c» 

-2a«6-.4a6 8 +2 a6c 

a»c + 4a62 + 4fl6o+ 863 - cs 

a^c + 2a&c- ai? 

4a52+2a6c+ ac'+Sfc^ - c* 

4ab« +8fe» -462c 

2a6c+ ac2+462c- c« 
2a6c +46gc-26c» 

ac2+26c8- c« 
ac2+26c2- c» 



102. 



168. 



27 
3406 



2'91'04'36(1706 
1_ 

191 
189 

20436 
20436 



x* - 4ax'+ 6a2x2-4a*x + a*(a:2 - 2ax+a' 



2ar2 - lax 
2a^ - 4aa: + o^ 



-4aa;* + 6a^j;* 
-4aa:' + 4a2x* 




2a2xa-4tt»a: + a* 




'-2ax + a'^(x-a 


2x'-a 


-2aj; + a2 
-2ax + a^ 



1G4. 



a-[6- {2a-36 + 3a + c}] 
=a-[6-2a+86-3a-c] 
=a-6+2a-36+3a+c 
=6a-46+c. 
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165. (i) 18x-27-14x-84=2Lc-815; 

-17a?=-204, ora;=12. 

(ii) 6x'6y=0, 

9a;-3-8i/ + 2-6=0; OT9x-8y = 7; 

from(l), 20x-24y=0, 

from (2), 27x - 24y = 21 ; 

.'. 7a; = 21, orx=3; 
substitute in (1), then 15 - 6^^ = 0, or y = 2^. 

166. From(l), 6x-4y=4, 
from (2), 4y-52=2; 

.'. 6j?-5z=6; 
but from (3), 6x + 92 = 6 ; 

.*. 142;=0, OT z=0: 
substitute in (2) , then 4y-0=2, ory=J; 

substitute in (3) , then 2a; +0=2; orx=l. 

. g„ 12x2 (x + 5) (;c + 1) _ 3(3: + ! ) 

32j:» (x + 6) (a?- 1) " 8a; (x - ij ' 

168. Divide the first by x, and the second by a^: 

a;8-2a;2-3x + 6)a;8-2ar*-5x + 10(l 

x^-2x^-'3x+ 6 

-2 )-2x+ 4 

a;-2)a;«-2a~»-3a; + 6(a;2.3 

x^^2a^ 

-3x + 6 
-3x + 6 

G. c. M. is a'x (x - 2), L. c. m. is a^x {x - 2) (x* - 3) (x^ - 5). 

169 -«_^ + ?6_36_4_16. 

"^- "^ 6 +25-25 6~26' 

6 ^4 

^-5=*6: 

2 
x=2or -=. 
o 

170. Let x be the number of florins, 
and y the number of half-crowns ; 

then 2x+^=67, 

also x+-J- = 56; 

.'. x=sll, andy=18. 



160 
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171. (i) 27-36+9-0 + 1=1; 
(") 5-^ + 2 = 2-2 + 2=2, 

172. - ISa^-Uxy- y« 

- 9x*+ 5xy- y* 

- 6x«-15«y + lly« 
10j;» + 24a:y- 3y* 

8a?« + 6ya 

173. a;S-10x2+17x + 12)2x3_i9a.s+27x+20(2 

2x8^-20^34r+24 

afl- Ix^- 4x 

- 3x2+ 21a: + 12 

- 3a;a-|.2Lg + 12 

Also 2 is a. c. m. of 6 and 4x ; hence the complete a. c. m. is 2 (x^ - 7x - 4). 



174. 



(i) 



(ii) 



176. 



2x2 -3xy 
2x«-6xy + 8y« 



2x-6-6x+20=x-6, 

2x-6x-x= -6 + 6-20, 
•. -4x= -20, ora;=p6. 

3x-2x + 28=60-3x, 
.•. 4x=32, or x=8. 

X* - 6x3y + 25x«y2 - 48xy 8 + 64^^ ( x2 - 3xy + 82^* 
x* 

-6x»y + 25xV 



-6x8y+ 9xV 

16xV-48xys+64i/* 
16xV-48xy3+64y* 



176. Let X be the nnmber of minute spaces traversed by the hour-hand; 
then the minute-hand has traversed 



40+X-15; 



hence 

hence the time is 8*27i'f . 

177. 



25 



40+x-16=12x, or x=yt=2t»V; 



74'68'41-64( 864-2 
64 



166 


1068 
996 


1724 
172( 


1 


7241 
6896 


)2 


34564 
34564 
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178. «-8y)aj«-81y« (a»+8a[^+9ay«+27y» 

8x»y-81y* 



9{gV-27ay» 

27V -8iy* 

27ay»~81y* 

179. (i) 35«+815-84x+168=420-4ar; 

35ii: - 84v+ 4aE=420 - 815 - 168 ; 
-.9aB=.63; orx=7. 

(ii) 2ii;-y+21fl;=14y-42, or28«-15y=-42; 

6y+18 + 6y-6a5=60a;-240, or -66aj+lly= -258; 
from (1), 25da; - 16%= - 462, 

from (2), - 975a; + 165y = - 8870 ; 

.-. -722aj=-4332, .-. ar=6; 
Bubstitaie in (1), then 188 - 15y = - 42, or y = 12. 

180. From (2), 4x + 6y - 2i[ = 40, 
from(l), 4a?-5y+2«=6, 

.-. 8x+y=46 {A)\ 

from (2), 6« + 9y - 3«=60, 

from (3), 7a; - 4y + dz=35, 

.*. 13x+5y=95 (B); 

but from (A), 40a; + 5^=230; 

.-. 27x=:185, or x=:5; 
sabstitate in (A) ; then 40 + j/ = 46, or j^ = 6 ; 

Bubstitnte in (2) ; then 10+18 - 2;=20, or 2=8. 

181. x-y + z)a^-2xy+y^-si?(x-y-z 

x'- xy+xz 

- xy-xz-\-y^-2^ 

- xy +y'-y2 

-xz+yz-!^ 
-xz-\-yz-s^ 



182. 


a« + 2a6 + 6« + 6«-(o«-2a6 + 6«+6») = 4a6. 


188. (i) 


2 17 
2'"8""8' 


(ii) 


2 1 7 . 49 21 7 
12 26 ~ 6"^24"24~8* 




"7 49 



D. A. K. Ii 
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184. 2Qr-80-8Qx+75=86ii;-132-195; 

-46aj=-822, orx=7. 

185. 10x-25-9y + 3 = 60-10y-46; or 10«+y = 37, 

a;+2y= 17, 
but from (1), 20^+2^=74; 

.*. 19st;=57, or 05=3; 
substitute in (2), then 2^=14, or y=7. 

186. o«+46a -\-9c^ +^ab +8«c - Qbe 
o -26 -3c 



o»+4a62 + 9aca+2a26 + 3a«c- 6a6c 

-9ac« -8a^- 6a6c -27c» + 18&c«-126<c 

a« - 18a6c - 86» - 27c» 

187. a52_2a;y + y«)a;*-4a»8 + 3y* (ar» + 2iEy+3y2 

«*-2a^+_a^ 

2a:Sj^-4ay+2g;j^ 

3aj^a-6ay8+3y* 
3ae»y»-6a^+3y ^ 

188. Let X £& be price of a cow, 
and y £s sheep; 

then 12a;+20jr=d35, 

also 10(a;+2) + 26(y+|^=836; 

from (2) 10aj+26y=835-20-19J = 296i; 

.-. 60a5+166y=1773, 

and from (1) 6Q2;+1(%=1675; 

.'. 66y=98, ory=l}; 
substitute in (1) , then 12x + 35 = 335, or x = 25. 

189. a?+x-2)Qi»-l (x-1 

afi+a?-2x 

-«2+2aj-l 
-a^- a;+2 

3)3flB-3 

a;-l)aja+aj-2(a; + 2 
x'-x 

^^2 
2a;- 2 

Hence l. c. m. is (a; - 1) (aj + 2) (a^ +05 + 1). 
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190. 



191. 
192. 



6a?-3a5=4a?+2iij-3, 

2««-6a;=-8, 

^5x ?5_26_3_J^ 
2 "^16"" 16 2~16' 

5 1 ,, , 

a;-2==*=7*» •*• a5=14. or 1. 

81-12=69; a:«+3iB»=4aj«. 

a2 + 2a6 + 26«)a*+4&* (a»-2a& + 26« 

a^+2a86 + 2a«6» 

-2a»6-2a='6«+46* 
-2a»&--4flWj-4o6»_ 

2a262+4a6»+4M 
2a«62 + 4^58 +454 



193. 



•00'18'17'99'90'44 ( -042638 
16 



82 

846 

8523 



217 
164 



5399 
5076 



85268 



32390 
25569 

'682114 
682144 



194. 



16a -{3a-226-10c+6a-6c + 3a + 126} 
= 16a-3a + 226 + 10c-6a + 6c-3a-126 
= 4a +106 + 16c. 



196. (i) 






2fia;- 


.15-26a:+53 + 64a;-88=60«-40+6; 

4x=16, or fls=4. 


(ii) 








2a5-y=3, 
3a;-4y=2a;, ora!-4y=0, 


from (2), 








2a5-8y=0, 


from (1), 








2a;-y = 3; 


hence 








Q 

-7y=-3,ory=^; 


mbetitute 


in 


(1). 




2a5=3f, orap=lf 
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196. From (1), So? + 4y - 3« = 6, 

from (2), 32;+9^'d;i;=21, 

.*. 5x-5y= -15, orx-y= -3 {A), 

Again, from (2), ix+12y-4a= 28, 

from (3), 4a; -6^+4;? =8, 

.-. 8fl5+7y=86; (B), 

but from (A), 7aj - 7y = - 21 ; 

.•. 15a;=15, or x=l: 
substitnte in (^), then 1 - y= - 3, or y=4: 

substitute in (2) , then l + 12-z=7, or«=6. 

197. -^-10=?-?; 

&^ 26_26 20 626. 

*^^3 +36"36^T+^""W* 

6 26 o, . 

a5 + ^=«fc-^; .'. a;=3J, or-6. 

198. j»2-4)«S-2ac3+6x-10(aj-2 

as* -4jc 



-2«2+9aj_ 
-2x» + 


10 

8 






9)9aj- 

S6 


18 
-2)a?- 


-4 ( 
-2x 


(a;+2 






2x 
2x 


-4 
-4 



Also 3y is a. c. m. of 3i/ and 6y^ ; 
.*. complete o. c. m. is 3y {x - 2). 

199. Let X be B's money in shillings, 
then SxIbA's ; 

.-. 6a;-23=2(x + 23); 
hence 3x = 69 ; or x = 23, and 6x = 116 = £6. 16«. 

200. Let X and y be the prices per lb., in shillings: 
then 3a; = 4y ; also 9x + 8y = 45 ; 
from (1), 9x-12y=0; 

. • . by subtraction 20i/ = 46, or y = 2J = 2«. 8d. ; 

9 
substitute in (1) ; then x=^=3«. 
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CLASSICS. 

BLAMENTAtiY CLASSICS. 

iSnio, Eighteenpence each. 

This Series falls into two Classes — 

V 

(i) First Reading Books for Beginners, provided not 
only with Introductions and Notes^ but with 
Vocabularies, and in some cases with Exercises 
based upon the Text. 

(2) Stepping-stones to the study of particular authors, 
intended for more advanced students who are beginning 
to read such authors as Terence, Plato, the Attic Dramatists, 
and the harder parts of Cicero, Horace, Virgil, and 
Thucydides. 

These are provided with Introductions and Notes, but 
no Vocabulary. The Publishers have been led to pro- 
vide the more strictly Elementary Boc^s with Vocabularies 
by the representations of many teachers, who hold that be- 
ginners do not understand the use of a Dictionary, and of 
others who, in the case of middle-class schools where the 
cost of books is a serious consideration, advocate the 
Vocabulary system on grounds of economy. It is hoped 
that the two parts of the Series, fitting into one another, 
may together fulfil all the requirements of Elementary and 
Preparatory Schools, and the Lower Forms oi Public 
Schools. 

b a 



4 MACMILLAN'S EDUCATIONAL CATALOGUE. 

The following Elementary Books, with Introductions, 
Notes, and Vocabularies, and in some cases with 
Exercises, are either ready or in preparation: — 

Aeschylus.— PROMETHEUS VINCTUS. Edited by Rev. H. 
M. Stephenson, M.A« [lieady. 

Caesar — the gallic war. book I. Edited by A. S. 
Walpole, M.A. [Ready, 

THE INVASION OF BRITAIN. Being Selections from Books 
IV. and V. of the "De Bello Gallico." Adapted for the use of 
Beginners. With Notes, Vocabulary, and Exercises, by W. 
Welch, M.A., and C. G. Duffield, M.A. [Ready. 

THE GALLIC WAR. BOOKS IL and IIL Edited by the 
Rev. W. G. Rutherford, M.A., LL.D., Head-Master of West- 
minster School. [Reoify, 

THE GALLIC WAR. BOOK IV. Edited by C. Brvans, M.A., 
Assistant-Master at Dulwich College. [In preparation, 

THE GALLIC WAR. SCENES FROM BOOKS V. and VL 
Edited by C. Colbeck, M.A., Assistant-Master at Harrow; 
formerly Fellow of Trinity College, Cambridge. [Rmdy, 

THE GALLIC WAR. BOOKS V. and VI. (separately). By 
the same Editor. [In preparation, 

Cicero.— DE SENECTUTE. Edited by E. S. Shuckburgh, 
M.A., late Fellow of Emmanuel College, Cambridge. [Ready, 
DE AMICITIA. By the same Editor. [Ready, 

STORIES OF ROMAN HISTORY. Adapted for the Use of 
Beginners. With Notes, Vocabulary, and Exercises, by the Rev. 
G. £. Jeans, M.A., Fellow of Hertford College, Oxford, and 
A. V. Jones, M.A., Assistant-Masters at Haileybury College. 

[Ready. 

Eutropius. — Adapted for the Use of Beginners. With Notes, 
Vocabulary, and Exerdses, by William Welch, M.A., and C. 
G. Duffield, M.A., Assistant-Masters at Surrey County Sdiool, 
Cranleigh. [Ready. 

Homer. — ILIAD. book I. Edited by Rev. John Bond, M.A., 

and A. S. Walpole, M.A. [Ready. 

ILIAD. BOOK XVIII. THE ARMS OF ACHILLES. Edited 

by S. R. James, M. A., Assistant-Master at Eton College. [Ready, 

ODYSSEY. BOOK I. Edited by Rev. John Bond, M.A. and 

A. S. Walpole, M.A. [Ready, 

Horace. — ODES. books L— IV. Edited by T. E. Page, M. A., 
late Fellow of St. John's College, Cambridge ; Assistant-Master 
at the Charterhouse. Each is, ^, [Ready. 

Livy. — BOOK 1. Edited by H. M. Stephenson, M.A., Head 
Master of St. Peter's School, York. [Ready, 



ELEMENTARY CLASSICS. 



Livy.— THE HANNIBALIAN WAR. Being part of the XXI. 
AND XXII. BOOKS OF LIVY, adapted for the use of beginners, 
by G. C. Macaulay, M.A., Assistant-Master at Rugby ; formerly 
Fellow of Trinity College, Cambridge. IRtady. 

THE SIEGE OF SYRACUSE. Being part of the XXIV. and 
XXV. BOOKS OF LIVY, adapted for the use of beginners. 
With Notes, Vocabulary, and Exercises, by George Richards, 
M.A., and A. S. Walpole, M.A. [Ready, 

Lucian.— EXTRACTS FROM LUC IAN. Edited, with Notes, 
Exercises, and Vocabulary, by Rev. John Bond, M.A., and 
A. S. Walpole, M.A. [Ready. 

NepOS.— SELECT LIVES OF CORNELIUS NEPOS. Edited 
for the use of beginners with Notes, Vocabulary and Exercises, 
by G. S. Farnell, M.A. [In preparation, 

Ovid. — SELECTIONS. Edited by E. S. Shuckburgh, M.A. 
late Fellow and Assistant-Tutor of Emmanuel College, Cambridge. 

[Ready, 

ELEGIAC SELECTIONS. Arranged foe the use of Beginners 

with Notes, Vocabulary, and Exercises, by H. Wilkinson, M. A. 

[In preparation. 

PhaedruS.— SELECT fables. Adapted for the Use of Be- 
ginners. With Notes, Exercises, and Vocabularies, by A. S. 
Walpole, M.A. [Ready. 

ThucydideS.— THE RISE OF THE ATHENIAN EMPIRE. 
BOOK L cc. LXXXIX. — CXVIL and CXXVIIL -- 
CXXXVIII. Edited with Notes, Vocabulary and Exercises, by F. 
H. Colson, M.A., Senior Classical Master at Bradford Granmiar 
School ; Fellow of St. John's College, Cambridge. [Ready, 

Virgil.— iENEID. BOOK I. Edited by A. S. Walpole, M.A. 

[Ready. 

iENEID. BOOK V. Edited by Rev. A. Calvert, M.A., late 

Fellow of St. John's College, Cambridge. [Ready. 

SELECTIONS. Edited by E. S. Shuckburgh, M.A. [Ready, 

Xenophon.— ANABASIS. - book L Edited by A. S. 

Walpole, M.A. [Ready, 

SELECTIONS FROM THE CYROP^EDIA. Edited, with 

Notes, Vocabulary, and Exercises, by A. H. Cooke, M.A., 

Fdlow and Lecturer of King*- College, Cambridge. [Ready. 

The following more advanced Books, with Introductions 

and Notes, but no Vocabulary, are either ready, or in 

preparation : — 

Cicero. — select letter^. Edited by Rev. G. E. Jeans, 
M.A., Fellow of Hertford College, Oxford, and Assistant-Master 
at Haileybury College. [Ready, 
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Euripides.— HECUBA. Edited by Rev. John Bond. MA, 
and A. S. Walpole, M.A. [Ready, 

Herodotus.— SELECTIONS FROM BOOKS VL AND VII., 
THE EXPEDITION OF XERXES. Edited by A. H. Cooke, 
M. A., Fellow and Lecturer of King's College, Cambridge. [Ready, 

Horace. — sei^ections from the satires and 

EPISTLES. Edited by Rev. W. J. V. Baker, M. A., Fellow of 
St. John's College, Cambridge ; Assistant-MMer in MarlhoroQ^^ 
College. [Ready, 

SELECT EPODES * AND ARS POETICA. Edited by H. A. 
Dai.ton, M. A., formerly Senior Student of Christchurch ; Assistant- 
Master in Winchester College. [Ready, 

Livy.— THE LAST TWO KINGS OF MACfDON. SCENES 
FROM THE LAST DECADE OF LIVY. Selected and Kdit^ 
by F. H. Rawlins, M.A., Fellow of King's College, Cambridge; 
and Assistant-Master at Eton College. [Nearly ready, 

Plato.— EUTHYPHRO AND MENEXENUS. Edited by C E. 
Graves, M.A., Classical Lecturer and late F^ow of St. Tobn's 
College, Cambridge. [Keady, 

Terence. — scenes from the andrxa. Edited by F. w. 

Cornish, M.A., Assistant-Master at Eton College. [Ready, 

The Greek Elegiac Poets.— FROM CALLINUS to 

CALLIMACHUS. Selected and Edited by Rev. H^i^bert 
Kynaston, D.D,, Principal of Cheltenham College, and formerly 
Fellow of St. John's College, Cambridge. [Ready, 

Thucydides.— BOOK IV. Chs. L— XLI. THE CAPTURE 
Of SPHACTERIA. Edited by C. E. Graves, M.A. [Ready, 

Virgil. — GEORGICS. BOOK II. Edited by Rev, J. H. S|CR|nb. 
M.A., late Fellow of Merton College, Oxford; Assistant-Master 
at Uppingham. [Ready, 

%* 0(her Volumes t^'fillm* 

CLASSICAL SERIES 
FOR COLLEGES AND SCHOOLS. 

Fcap. 8vo. 

Being select portions of Greek and Latin authors, edited 

with Introductions and Notes, for the use of Middle and 

Upper forms of Schools, or of candidates for Public 

Examinations at the Universities and elsewhere. 

Aeohines. — in CTESIPHONTEM. Edited by Rev. T. 
OWATKIN, M. A., lat« Fellow of St. John's College, Cambridge. 

[ht the press. 



CLASSICAL SERIES. 



iffischylus, — PERSiE. Edited by A. O. Prickard, M.A. 
Fellow and Tutor of New College, Oxford. With Map. y. 6d. 

Andocides.— DE MYSTERIIS. Edited by W. J. HiCKiB, M.A. , 
formerly Assistant Master in Denstone Collie. 2s, 6d, 

Caesar.— THE gallic war. Edited, after Kraner, by Rev. 
John Bond, M.A., and A. S. Walpole, M.A. [In the press. 

Catullus.— SELECT POEMS. Edited by F. P. Simpson, B.A., 
lale Scholar of Balliol College, Oxford. New and Revised 
Edition. 5/. The Text of this Edition is carefully adapted to 
School use. 

Cicero.— THE CATIUNE orations. From the German 
of Karl Halm. Edited, with Additions, by A. S. Wilkins. 
M.A., LL.D., Professor of Latin at the Owens College, Manchester, 
Examiner of Classics to the University of London. New Edition. 

PRO LEGE MANILIA. Edited, after Halm, by Professor A. S. 
Wilkins, M.A., LL.D. 2s, 6d, 

THE SECOND PHILIPPIC ORATION. From the German 
of Karl Halm. Edited, with Corrections and Additions, 
by John E. B. Mayor, Professor of Latin in the University of 
Cambridge, and Fellow of St. John's College. New Edition, 
revised. 5*. 

PRO ROSCIO AMERINO. Edited, after Halm, by E. H. PoN- 
KIN, M.A., late Scholar of Lincoln College, Oxford ; Assistant- 
Master at Sherborne School. 4s, 6d, 

PRO P. SESTIO. Edited by Rev. H. A. Holden, M.A., LL.D., 
late Fellow of Trinity College, Cambridge; and late Classical 
Examiner to the University of London. $s, 

Demosthenes.— DE corona. Edited by B. Drake, M.A., 
Is^te Fellow of King's College, Cambridge. New and revised 
Edition. 4J. 6d, 
ADVERSUS LEPTINEM. Edited by Rev. J. R. King, M.A., 
Fellow and Tutor of Oriel College, Oxford. 45. 6d, 

THE FIRST PHILIPPIC. Edited, after C. Rehdantz, bv Rev. 

T. Gwatkin, M. a., late Fellow of St. John's College, Cambridge. 

2s. 6d. 
IN MIDIAM. Edited by Prof. A. S. Wilkins, LL.D,, and 

Herman Hager, Ph.D., of the Owens College, Manchester. 

[/« preparation. 

Euripides. — HIPPOLYTUS. Edited by J. P. Mahaffy, M. A., 
Fellow and Professor of Anpient liistory in Trinity Coljege^ Dub- 
lin, and J. B. Bury, Felloijr of Trinity CcJlege, t>ublin. 35. 6d, 
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Euripides.— MEDEA. Edited by A. W. Verrall, M.A., 
Fellow and Lecturer of Trinity College, Cambridge. 31. 6d, 

IPHIGENIA IN TAURIS. Edited by E. B. England, M.A., 
Lecturer at the Owens College, Manchester. 45. 6cl, 

Herodotus.— BOOKS VIL and VIIL Edited by Rev. A. H 
Cooke, M.A., Fellow of King*s College, Cambridge. 

[In prepartUioH. 

Homer.— ILIAD. BOOKS L, IX., XL, XVL— XXIV. THE 
STORY OF ACHILLES. Edited by the late J. H. Pratt, 
M.A., and Walter Leaf, M.A., Fellows of Trinity College, 
Cambridge. 6s, 

ODYSSEY. BOOK IX. Edited by Pro£ John E. B. Mayor. 
2j. 6d, 

ODYSSEY. BOOKS XXL— XXIV. THE TRIUMPH OF 
ODYSSEUS. Edited by S. G. Hamilton, B.A., Fellow of 
Hertford College, Oxford, y, 6d, 

Horace.— THE odes. Edited by T. E. Page, M.A., formerly 
Fellow of St. John's College, Cambridge ; Assistant-Master at 
Charterhouse. Is. (BOOKS I., 11. , IIL, and IV. separately, 
2s, each.) 

THE SATIRES. Edited by Arthur Palmer, M.A., Fellow of 
Trinity College, Dublin ; Professor of Latin in the University of 
Dublin. 6s. 

THE EPISTLES and ARS POETICA. Edited by A. S. 
Wilkins, M.A., LL.D., Professor of Latin in Owens College, 
Manchester; Examiner in Classics to the University of 
London. 6^. 

Isaeos.— THE ORATIONS. Edited by William Ridgeway, 
M.A., Fellow of Caius College, Cambridge; and Professor of 
Greek in the University of Cork. [In proration. 

Juvenal, thirteen satires. Edited, for the Use of 
Schools, by E. G. Hardy, M.A., Head Master of Grantham 
Grammar School ; late Fellow of Jesus College, Oxford. 5^. 
The Text of this Edition is carefully adapted to School use. 

SELECT SATIRES. Edited by Professor John E. B. Mayor. 
X. and XL zs.6d. XII.— XVL \s.6d. 
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Livy. — BOOKS 11. AND III. Edited by Rev. H. M. Stephenson. 
M.A., Head-Master of St. Peter's School, York. $s, 
BOOKS XXI. AND XXII. Edited by the Rev. W. W. Capes, 

M.A., Reader in Ancient History at Oxford. With Maps. $s, 
BOOKS XXIII AND XXIV. Edited by G. C. Macaulay, M.A., 
Assistant-Master at Rugby. "With Maps. 5j. 

Lucretius, books L— hi. Edited by J. H. Warburton 
Lee, M.A., late Scholar of Corpus Christi College, Oxford, and 
Assistant- Master at Rossall. 45. 6^. 

Lysias. — select orations. Edited by E.S. Shuckburgh. 
M.A., late Assistant-Master at Eton College, formerly Fellow and 
Assistant-Tutor of Emmanuel College, Cambridge. New Edition, 
revised. 6s. 

Martial. — SELECT EPIGRAMS. Edited by Rev. H. M. 
Stephenson, M.A. 6s. 

Ovid. — FASTI. Edited by G. H. Hallam, M.A., Fellow of St. 

John's College, Cambridge, and Assistant-Master at Harrow. 

With Maps. 5^. 
HEROIDUM EPISTULiE XIIL Edited by E. S. Shuckburgh, 

M.A. 4J. 6d. 
METAMORPHOSES. BOOKS XIIL and XIV. Edited b> 

C. Simmons, M.A. [Nearly ready. 

Plato. — MENO. Edited by E. S. Thompson, M.A., Fellow of 
Christ's College, Cambridge. \In preparation, 

APOLOGY AND CRITO. Edited by F. J. H. Jenkinson, 
M.A., Fellow of Trinity College, Cambridge. \In preparation. 

THE REPUBLIC. BOOKS I.— V. Edited by T. H. Warren, 
M.A., President of Magdalen College, Oxford. \In the press. 

PlautUS. — MILES GLORIOSUS. Edited by R. Y. Tyrrell. 
M. A., Fellow of Trinity College, and R^us Professor of Greek in 
the University of Dublin. Second Edition Revised. Sf. 

AMPHITRUO. Edited by Arthur Palmer, M.A., Fellow of 
Trinity College and Regius Professor of Latin in the University 
of Dublin. \In preparation. 

Pliny.— LETTERS. BOOK III. Edited by Professor John E. B- 
Mayor. With Life of Pliny by G. H. Rendall, M.A. 5x. 

Plutarch.— LIFE OF THEMISTOKLES. Edited by Rev. 
H. A. Holden, M.A., LL.D. 5^. 

PolybiuS.— HISTORY OF THE ACHiEAN LEAGUE. Being 
Parts of Books IL, III., and IV. Edited by W. W. Capes, 
M.A. \In preparaHon. 



lo MACMILLAN'S EDUCATIONAL CATALOGUE. 



PropertiuS.— SELECT POEMS. Edited by Professor J. P. 
PosTGATE, M.A., Fellow of Trinity College, Cambridge. Second 
Edition, revised, dr. 

Sallust. — CATILINA AND JUGURTHA. Edited by C. Meri- 
VALE, D.D., Dean of Ely. New Edition, carefully revised and 
enlarged, 4s. 6d, Or separately, 2J. 6^. each. 

BELLUM CATULINAE. Edited by A. M. Cook, M. A., Assist- 
ant Master at St. Paul's School. 4s, 6^. 

JUGURTHA. By the same Editor. [In preparation. 

Sophocles. — ANTIGONE. Edited by;;Rev. John Bond, M. A., 
and A. S. Walpole, M.A. \In preparation. 

Tacitus. — AGRICOLA AND GERMANIA. Edited by A. J. 
Church, M.A., and W. J. Brodribb, M.A., Translators of 
Tacitus. New Edition, 3^. dd. Or separately, 2j. eacl\. 

THE ANNALS. BOOK VI. By the same Editors. 2J. td. 

THE HISTORY. BOOKS L and IL Edited by A. D. Godley, 
M.A. \In preparation. Book V, in the press, 

THE ANNALS. BOOKS L and II. Edited by J. S. Reid, 
M.L., LiTT.D. {In preparation. 

Terence.— HAUTON TIMQRUMENOS. Edited by E. S. 
Shuckburgh, M.A. 3J. With Translation, 4^. 6d, 

PHORMIO. Edited by Rev, John Bond, M.A., and A. S. 
Walpole, B.A. 4s. 6d, 

Thucydides. BOOK IV. Edited by C. E. Graves, M.A., 

Classical Lecturer, and late Fellow of St. John's College, 

Cambridge. 5'* 

BOOKS I. II. HI. AND V. By the same Editor. To be published 

separately. [/» preparation, {Book V, in ik€ press,) 

BOOKS VL AND VIL THE SICILIAN EXPEDITION. Edited 
by the Rev. Percival Frost, M.A., late Fellow of St. John's 
College, Cambridge. New Edition, revised and enlarged, with 
Map. 5^. 

TibulluS. — SELECT POEMS. Edited by Professor J. P. 
PosTGATE, M.A. [In preparation, 

Virgil.— iENEID. BOOKS II. and III. THE NARRATIVE 
OF iENEAS. Edited byE. W. HowsoN, M.A., Fellow of King's 
College, Cambridge, and Assistant-Master at Harrow. 3x. 

Xenophon. — HELLENICA, books I. and II. Edited by 
H. Hailstone, B.A., late Scholar of Peterhouse, Cambridge. 
With Map. 4r. dd. 



CLASSICAL LIBRARY* ii 



X«naphon.— CYROP.EDIA. books VII. and VIII. Edited 
by Alfrbd Goodwin, M.A., Professor of Greek in University 
College, London, p, 

MEMORABILIA SOCRATIS. Edited by A. R. Cluer, B.A., 
Balliol College, Oxford, dr. 

THE ANABASIS. BOOKS I.— IV. Edited by Professors W. W. 
Goodwin and J. W. White. Adapted to Goodwin's Greek 
Grammar. With a Map. 5^. 

HIERO. Edited by Rev. H. A. Holden, M.A. LL.D. 3*. 6d. 

OECONOMICUS. By the same Editor. With Introduction, 
Explanatory Notes, Critical Appendix, and Lexicon. 6s, 

%* O^A^r Volumes will follow. 



CLASSICAL LIBRARY. 

(i) Texts, Edited with Introductions and I^otfiS, 
for the use of Advanced Students. (2) Cpnimentaries 
and Translations. 

-ffi achy lus.— THE EUMENIDES. Tbe G^V Te»t, with 
Introduction, English Notes, and Verse I'ranslation. By Bi^RNARD 
Drake, M.A., late Fellow of King's College, Cambridge. 
8vo. 5j. 

AGAMEMNON, CHOEPHORCE, AND EUMENIDES. Edited, 
with Introduction and Notes, by A. O. Prickard, M.A., Fallow 
and Tutor of New College, Oxford. 8vo. [/« preparation, 

AGAMEMNO. Emendavit David S. Margoliouth, Coll. Not. 
Oxon. Soc. Demy 8vo. ax. dd, 

SEPTEM CONTRA THEBAS. Edited, with Introduction and 
Notes, by A. W. Verrall, M.A., FeUow of Trinity Collie, 
Cambridge. Svo. [In pireparaHoM, 

Antoninus, Marcus AureUus. — BOOK iv. of the 

MEDITATIONS. The Text Revised, with Translatioa and 
Notes, by Hastings Crossley, M.A., Professor of Greek in 
Queen's College, Belfast. Svo. 6s, 
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Aristotle.— THE METAPHYSICS. BOOK L Translated by 
a Cambridge Graduate. 8vo. $s, [Book //. in preparatim, 

THE POLITICS. Edited, after Susemihl, by R. D. Hicks, 
M.A., Fellow of Trinity College, Cambridge. 8vo. [In the press. 

THE POLITICS. Translated by Rev. J. E. C. Welldon, M.A., 
Fellow of King's College, Cambridge, and Head-Master of 
Harrow School. Crown 8vo. icj. 6d. 

THE RHETORIC. By the same Translator. [In the press. 

AN INTRODUCTION TO ARISTOTLE'S RHETORIC. 
With Analysis, Notes, and Aj'pendices. By E. M. CoPK, Fellow 
and Tutor of Trinity College, Cambridge. 8vo. 14J. 

THE SOPHISTICI ELENCHI. With Translation and Notes 
by E. PosTE, M.A., Fellow of Oriel College, Oxford. 8vo. 8j. 6d. 

Aristophanes. — the birds. Translated into English Verse, 
with Introduction, Notes, and Appendices, by B. H, Kennedy, 
D.D., Regius Professor of Greek in the University of Cambridge. 
Crown 8vo. 6s. Help Notes to the same, for the use of 
Students, is. 6d. 

Attic Orators,— FROM antiphon to ISAEOS. By 

R. C. Jebb, M.A., LL.D., Professor of Greek in the University 
of Glasgow. 2 vols. 8vo. 25J. 

SELECTIONS FROM ANTIPHON, ANDOKIDES, LYSIAS, 
ISOKRATES, AND ISAEOS. Edited, with Notes, by Pro- 
fessor Jebb. Being a companion volume to the preceding work. 
8vo. I2s. 6d, 

Babrius. — ^Edited, with Introductory Dissertations, Critical Notes, 
Commentaiy and Lexicon. By Rev. W. Gunion Rutherford, 
M. A., LL.D., Head-Master of Westminster School. 8vo. I2J. 6d. 

Cicero. — the ACADEMICA. The Text revised and explained 
by J. S. Reid, M.L., Litt.D., Fellow of Caius College, Cam- 
bridge. 8vo. i$s. 

THE ACADEMICS. Translated by J. S. Reid, M.L. 8vo. 55. 6d. 

SELECT LETTERS. After the Edition of Albert Watson, 
M.A. Translated by G. E. Jeans, M.A., Fellow of Hertford 
College, Oxford, and Assistant-Master at Haileybury. 8vo. 
lOr. €d. 

(See also Classical Series,) 
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Euripides. — MEDEA. Edited, with Introduction and Notes, by 
A. W. Verrall, M.A., Fellow and Lecturer of Trinity CoU^e, 
Cambridge. 8vo. 7j. 6d, 

IPHIGENIA IN AULIS. Edited, with Introduction and Notes, 
by E. B. England, M.A., Lecturer in the Owens College, 
Manchester. 8vo. [In preparation, 

INTRODUCTION TO THE STUDY OF EURIPIDES. By 
Professor J. P. Mahaffy. Fcap. 8vo. u. 6d. {Classical Wriiers 
Series,) 

(See also Classical Series.) 

Herodotus.— BOOKS i.— ill. the ancient empires 

OF THE EAST. Edited, with Notes, Introductions, and Ap- 
pendices, by A. H. Sayce, Deputy-Professor of Comparative 
Philology, Oxford; Honorary LL.D., Dublin. Demy 8vo. idjr. 

BOOKS IV.— IX. Edited by Reginald W. Macan, M.A., 
Lecturer in Ancient History at Brasenose College, Oxford. 8vo. 

[In preparation. 

Homer. — the ILIAD. Edited, with Introduction and Notes, 
by Walter Leaf, M.A., late Fellow of Trinity College, Cam- 
bridge. 8vo. Vol. I. Books I. — XII. 14J. 

THE ILIAD. Translated into English Prose. By Andrew 
Lang, M.A., Walter Leaf, M.A., and Ernest Myers, M.A. 
Crown 8vo. 12s. 6d. 

THE ODYSSEY. Done into English by S. H. Butcher, M. A., 
Professor of Greek in the University of Edinburgh, and Andrew 
Lang, M.A., late Fellow of Merton College, Oxford. Fifth 
Edition, revised and corrected. Crown 8vo. icxf. 6d. 

INTRODUCTION TO THE STUDY OF HOMER. By the 
Right Hon. W. E. Gladstone, M.P. igmo. is. {Literature 
Primers.) 

HOMERIC DICTIONARY. For Use in Schools and Colleges. 
Translated from the German of Dr. G. Autenrieth, with Addi- 
tions f and Corrections, by R. P. Keep, Ph. D. With numerous 
Illustrations. Crown 8vo. 6s, 

(See also Classical Series.) 

Horace. — the works of Horace rendered into 

ENGLISH PROSE. With Introductions, Running Analysis, 
Notes, &c. By J. Lonsdale, M.A., and S. Lee, M.A. (GloAe 
Edition.) 3 J. 6d, 
STUDIES, LITERARY AND HISTORICAL, IN THE ODES 
OF HORACE. By A. W. Verrall. Fellow of Trinity College, 
Cambridge. Demy 8vo. Ss. 6d, 

(See also Classical Series,) 
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Juvenal.— THIRTEEN SATIRES OF JUVENAL* With a 
Commentaij. By John E. B. Mayor, M. A., Profesaor of Latin 
in the University of Cambridge. Second Editi<Hit oiUurged. 
Crown 8vo. Vol. I. is, 6d, Vol. II. los, 6d, 
THIRTEEN SATIRES. Translated into English after the Text 
of J. E. B. Mayor by Alexander Leeper, M. A., Warden 
of Trinity College, in the University of Melbourne. Crown 8vo. 
31. 6d, (See also Classical SfHes,) 

Livy. BOOKS XXI.— XXV. Translated by Alfred John 
Church, M.A., of Lincoln College, Oxford, Professor of Latin, 
University College, London, and William Jackson Brodrtbb, 
M. A. , late Fellow of St. John's College, Cambridge. Cr. Svo. 7/. 6^. 
INTRODUCTION TO THE STUDY OF LIVY. By Rev. 
W. W. Capes, Reader in Ancient History at Oxford. Fcap. 8vo. 
IS, 6d, {Classical fVrilcrs Scries,) 

(See also Classical Scries.) 

Martial.— BOOKS I. and II. of the epigrams. Edited, 
with Introduction and Notes, by Professor J. E. B. Mayor, M. A. 
8vo. [In the press, 

(See also Classical Series,) 

Pausanias.— DESCRIPTION of Greece. Translated by 
J. G. Frazer, M. a.. Fellow of Trinity College, Cambridge. 

[In preparcttion, 

PhrynichUS. — the new PHRYNICHUS ; being a Revised 
Text of the Edoga of the Granmiarian Phrynichus. With Intro- 
duction and Commentary by Rev. W. GuNiON Rutherford, 
M.A., LL.D., Head Master of Westminster School 8vo. \%s, 

Pindar.— THE extant odes of PINDAR. Translated 
into English, with an Introduction and short Notes, by Ernest 
MyersTm.A., late Fellow of Wadham College, Oxford. Second 
Edition. Crown 8vo. 55. 

THE OLYMPIAN AND PYTHIAN ODES. Edited, with an 
Introductory Essay, Notes, and Indexes, by Basil Gildersleeve, 
Professor of Greek in the Johns Hopkins University, Baltimore. 
Crown 8vo. *ls, 6d. 
Plato. — PHiEDO. Edited, with Introduction, Notes, and Appen- 
dices, by R. D. Archer-Hind, M.A., Fellow of Trinity College. 
Cambridge. 8vo. 8j. 6d. 

TIMiEUS.— Edited, with Introduction and Not^ by the same 
Editor. 8vo. Un preparation, 

^HiEDO. Edited, with Introduction and Notes, by W. D. Gsddes, 
LL.D., Principal of the University of Aberdeen. Second Edition. 
Demy 8vo. &. 6d, 

PHILEBUS. Edited, with Introduction and Notes, by Henry 
Jackson, M.A., Fellow of Trinity College, Cambridge. 8vo. 

[In preparaHan^ 
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Plato, — THE REPUBLIC— Edited, with Introduction and Notes, 
by H. C. GooDHART, M.A., Fdlow of Trinity College, Cam- 
bridge. 8vo l/n preparatim. 
THE REPUBLIC OF PLATO. Translated into English, with an 
Analysis and Notes, by J. Ll. Davies, M. A., and D. J. Vaughan, 
M.A. i8mo. 4r. 6d. 
EUTHYPHRO, APOLOGY, CRITO, AND PHiEDO. Trans- 
lated by F. J. Church. i8mo. 45. 6d. 

(See also Classical Series,) 
PlautUS. — THE MOSTELLARIA OF PLAUTUS. With Notes, 
Prolegomena, and Excursus. By William Ramsay, M.A., 
formerly Professor of Humanity in the University of Glasgow. 
Edited by Professor George G. Ramsay, M.A., of the University 
of •Glasgow. 8vo. 141. 

{Se^ 2!\so Classical Series,) 

PolybiuS.— THE HISTORIES. Translated, with Introduction 

and Notea^ by K S. Shuckburgh, M.A. 8vo. [In preparation, 

Sallust.— CATILINE AND JUGURTHA. Translated, with 

Introductory Essay?, by A. W. Pollard, B.A. Crown 8vo. 6s, 

THE CATILINE (separately). Crown 8vo. y. 

(See also Classical Series,) 

Studia Scenica. — Part L, Section I. Introductory Study on 
the Text of the Greek Dramas. The Text of SOPHOCLES' 
TRACHINIAE, 1-300. By David S. Margoliouth, Fellow 
of New College, Oxford. Demy 8vo. 2s. 6d, 

Tacitus. — THE ANNALS. Edited, with Introductions and 
Notes, by G. O. Holbrooke, M. A., Professor of Latin in Trinity 
Coll^, Hartford, U.S.A. With Maps. 8vo. idr. 
THE ANNALS. Translated by A. J. Church, M.A., and W.J. 
Brodribb, M.A. With Notes and Maps. New Edition. Cr. 8vo. 
•Js, 6d. 

THE HISTORIES. Edited, with Introduction and Notes, by 
Rev. W. A. Spooner, M.A., Fellow of New College, and 
H. M. Spooner, M.A., formerly Fellow of Magdalen College, 
Oxford. 8vo. [In preparaHon. 

THE HISTORY. IVanslated by A. T. Church, M. A., and W. 
J. Brodribb, M.A. With Notes and a Map. Crown 8vo. 6s, 

THE AGRICOLA AND GERMANY, WITH THE DIALOGUE 
ON ORATORY. Translated by A. J. Church, M.A., and 
W. J. Brodribb, M.A. With Notes and Maps. New and 
Revised Edition. Crown 8vo. 4r. 6d. 

INTRODUCTION TO THE STUDY OF TACITUS. By 
A. J. Church, M.A. and W. J. Brodribb, M.A. Fcap. 8vo. 
i8mo. u, 6d. (Classical Writers Series,) 
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Theocritus, Bion, and Moschus. Rendered into English 
Prose with Introductory Essay by A. Lang, M. A. Crown 8vo. 6s. 

Virgil.— THE WORKS OF VIRGIL RENDERED INTO 
ENGLISH PROSE, with Notes, Introductions, Running Analysis, 
and an Index, by Jambs Lonsdale, M.A., and Samuel Lei, 
M. A. New Edition. Globe 8vo. y, 6d. 
THE iENEID. Translated by J. W. Mackail, M.A., Fellow of 
Balliol College, Oxford. Crown 8vo. Js. 6d, 



GRAMMAR, COMPOSITION, & PHILOLOGY. 

Belcher— SHORT exercises in latin prose com- 
position AND EXAMINATION PAPERS IN'LATIN 
GRAMMAR, to which is prefixed a Chapter on Analysis of 
Sentences. By Uie Rev. H. Belcher, M.A., Rector of tiie High 
School, Donedin, N.Z. New Edition. i8mo. is, 6d. 

KEY TO THE ABOVE (for Teachers only), y. M. 

SHORT EXERCISES IN LATIN PROSE COMPOSITION. 
Part II., On the Syntax of Sentences, with an Appendix^ inclnd* 
ing EXERCISES IN LATIN IDIOMS, &c. iSmo. 2s, 

KEY TO THE ABOVE (for Teachers only). $s. 

Blackic— GREEK AND ENGLISH DIALOGUES FOR USE 
IN SCHOOLS AND COLLEGES. By JohnStuart Blackib, 
Emeritus Professor of Greek in the University of Edinburgh. 
New Edition. Fcap. 8vo. 2s, 6d. 

Bryans.— LATIN prose exercises based upon 

CAESAR'S GALLIC WAR. With a Classification of Caesar's 
Chief Phrases and Grammatical Notes on Caesar's Usages. By 
Clement Bryans, M. A., Assistant-Master in Dulwich Coll^;e. 
Extra fcap. 8vo. 2s. Sd, 

KEY TO THE ABOVE (for Teachers only), p. 6d. 

GREEK PROSE EXERCISES based upon Thucydides. By the 
same Author. Extra fcap. 8vo. [In pre^araHon. 

Colson. — A FIRST GREEK READER. By F. H. COLSON, 
M.A., Fellow of St. John's College, Cambridge, and Smior 
Classical Master at Bradford Grammar School. Globe 8vo. 

[In preparaiian, 

Eicke. — FIRST LESSONS IN LATIN. By K. M. ElCKE, B.A., 
Assistant-Master in Oundle School. Globe 8vo, 2*. 

Ellis.— PRACTICAL HINTS ON THE QUANTITATIVE 
PRONUNCIATION OF LATIN, for the use of Classical 
Teachers and Linguists. By A. J. Ellis, B.A., F.R.S. Extra 
fcap. 8vo. 4J. (>d. 
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England. — exercises on latin syntax and idiom. 

ARRANGED WITH REFERENCE TO ROBY'S SCHOOL 
LATIN GRAMMAR. By E. B. England, M.A., Assistant 
Lecturer at the Owens College, Manchester. Crown Svo. 2s, 6d, 
Key for Teachers only, 2x. 65'. 

Goodwin. — ^Works by W. W. Goodwin, LL.D., Professor of 

Greek in Harvard University, U.S.A. 
SYNTAX OF THE MOODS AND TENSES OF THE GREEK 

VERB. New Edition, revised. Crown Svo. dr. 6d, 

A GREEK GRAMMAR. New Edition, revised. Crown Svo. 6s. 

**It is the best Greek Grammar of its sixe in the English language." — 
Atmbnjbum* 

A GREEK GRAMMAR FOR SCHOOLS. Crown Svo. 3J. 6d. 

Greenwood.— THE elements of greek grammar, 

- including Accidence, Irr^;ular Verbs, and Principles of Deriva- 
tion and Composition ; adapted to the System of Crude Forms. 
By J. G. Greenwood, Principal of Owens College, Manchester. 
New Edition. Crown Svo. 5^. 6flf. 

Hadley and Allen. — a greek grammar for 

SCHOOLS AND COLLEGES. By James Hadley, late 
Professor in Yale College. Revised and in part Rewritten by 
Frederic de Forest Allen, Professor in Harvard College. 
Crown Svo. 6s. 

Hodgson. — MYTHOLOGY FOR LATIN VERSIFICATION. 
A brief Sketch of the Fables of the Ancients, prepared to be 
rendered into Latin Verse for Schools. By F. Hodgson, B.D., 
late Provost of Eton. New Edition, revised by F. C. Hodgson, 
M.A. iSmo. y, 

Jackson. — first steps to greek prose composi- 
tion. By Blomfield Jackson, M.A., Assistant-Master in 
King's Collie School, London. New Edition, revised and 
enlarged. iSmo. is, 6d. 
KEY TO first STEPS (for Teachers only). iSmo. 3^. 6d, 
SECOND STEPS TO GREEK PROSE COMPOSITION, with 
Miscellaneous Idioms, Aids to Accentuation, and Examination 
Papers in Greek Scholarship. iSmo. 2s. 6d. 
KEY TO SECOND STEPS (for Teachers only). iSmo. 3J. 6d. 

Kynaston.— EXERCISES in the composition of 

GREEK IAMBIC VERSE by Translations from English Dra- 
matists. By Rev. H. Kynaston, D.D., Principid of Cheltenham 
College. With Introduction, Vocabulary, &c. New Edition, 
xevised and enlaiged. Extra fcap. Svo. 5^. 

KEY TO THE SAME (for Teachers only). Extra fcap. Svo. 4/. 6d. 
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Lupton.— AN INTRODUCTION TO LATIN ELEGIAC 
VERSE COMPOSITION. By J. H. Lupton, M. A., Sur-Master 
of St. Paul's School, and formerly Fellow of St. John's Collie, 
Cambridge. 2j. dd, 

Mackie.— PARALLEL PASSAGES FOR TRANSLATION 
INTO GREEK AND ENGLISH. Carefully graduated for the 
use of Colleges and Schools. With Indexes. By Rev. Ellis C. 
Mackie, Classical Master at Heversham Grammar SchooL Globe 
8vo. 4J. dd, 

Macmillan.— FIRST latin grammar. By M. C. Mac- 

MILLAN, M.A., late Scholar of Christ's College, Cambridge; 
sometime Assistant-Master in St. Paul's SchooL New Edition, 
enlarged. i8mo. is. 6d. A Short Syntax is in preparation 
to foUow the Accidence. 

Macmillan's Latin Course. FIRST PART. By A. M. 

CooR, M.A., Assistant-Master at St. Paul's SchooL Globe 8vo. 

2s. 6d. 
• »* The Second Part is in preparation ^ and for the convenience of those who 
find the Course too long both Parts will he issued also in an cUfridged form, 

Marshall. — a table of irregular greek verbs, 

classified according to the arrangement of Curtius's Greek Grammar. 
By J. M. Marshall, M.A., Head Master of the Grammar 
School, Durham. New Edition. 8vo. is. 

Mayor (John E. B.) — first greek reader. Edited 

after Karl Halm, with Corrections and large Additions by Pro- 
fessor John E. B. Mayor, M. A., Fellow of St. John's Coll^;e, 
Cambridge. New Edition, revised. Fcap. 8vo. 4J. 6d. 

Mayor (Joseph B.) — greek FOR BEGINNERS. By the 
Rev. J. B. Mayor, M.A., Professor of Classical Literatore ia 
King's College, London. Part I., with Vocabulary, u. 6d. 
Parts II. and III., with Vocabulary and Index, y, 6d, Complete 
in one Vol. fcap. 8vo. 4*. 6d, 

Nixon. — PARALLEL EXTRACTS, Arranged for Translation into 
English and Latin, with Notes on Idioms. Br J. E. NlXON, 
M. A., Fellow and Classical Lecturer, King's College, Cambridge. 
Part I.— Historical and Epistolary. New Edition, revised and 
enlarged. Crown 8vo. 3^. 6d. 
PROSE EXTRACTS, Arranged for Translation into English and 
Latin, with General and Special Prefaces on Style and Idiom. 
I. Oratorical. II. Historical. III. Philosophical and Miscella- 
neous. By the same Author. Crown 8vo. y. 6d, 

Pcilc— A PRIMER OF PHILOLOGY. By J. PxtLB, M.A., 
Fdkyw and Tutor of Christ's College, Cambridge. i8mo. u. 
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Postgate and. Vince.— a dictionary of latin 

ETYMOLOGY. By J. P. Postgate, M.A., and C. A. Vince, 

M.A. [In preparation. 

Potts (A. W.) — Works by Alexander W. Potts. M.A., 

LL.D., late Fellow of St. John's College, Cambridge; Heafl 

Master of the Fettes College, Edinburgh. 
HINTS TOWARDS LATIN PROSE COMPOSITION. New 

Edition. Extra fcap. 8vo. 35. 
PASSAGES FOR TRANSLATION INTO LATIN PROSE. 

Edited with Notes and References to the above. New Edition. 

Extra fcap. 8vo. 2j. 6^. 
LATIN VERSIONS OF PASSAGES FOR TRANSLATION 

INTO LATIN PROSE (for Teachers only) . 2j. 6^. 

Reid.— GRAMMAR OF TACITUS. By J. S. Reid, M.L., 
Fellow of Cains College, Cambridge. \In preparation. 

A GRAMKIAR OF VERGIL. By the same Author. 

\In preparation, 
*^* Similar Grammars to other Classical Authors iidll probably follow. 

Roby. — A GRAMMAR OF THE LATIN LANGUAGE, from 
Plautus to Suetonius. By H. J. RoBY, M.A., late Fellow of St. 
John's College, . Cambridge. In Two Parts. Third Edition. 
Part I. containing: — Book I. Sounds. Book II. Inflexions. 
Book III, Word-formation. Appendices. Crown 8vo. 8j. (>d. 
Part II. Syntax, Prepositions, &c. Crown 8vo. los, 6d, 
** Marked hf the clear and practised insight of a master in bis art. A book that 

would <lo honour to any country." — ^ATHENiGUM. 
SCHOOL LATIN GRAMMAR. By the same Author. Crown 
8vo. 5j. 

Rush.— SYNTHETIC LATIN DELECTUS. A First Latin 
Construing Book arranged on the Principles of Grammatical 
Analysis. With Notes and Vocabulary. By E. Rush, B.A. 
With Preface by the Rev. W. F. MouLTON, M. A., D.D. New 
and Enlarged Edition. Extra fcap. 8vo. 2s, 6d. 

RtlSt — FIRSt STEPS TO LATIN PROSE COMPOSITION. 
By the Rev. G. Rust, M.A., of Pembroke College, Oxford, 
Master of the Lower School, King's College, London. New 
Edition. i8mo. is, 6d. 
KEY TO THE ABOVE. By W. M. Yates, Assistant-Master in 
the High School, Sale. i8mo. 3^. 6d. 
Rutherford. — Works by the Rev. W. Gunion Rutherford, 
M.A., LL.D., Head-Master of Westminster School. 
A FIRST GREEK GRAMMAR. New Edition, enlarged. Extra 

fcap. 8vo. IS. 6d. 
THE NEW PHRYNICHUS ; being a Revised Text of the 
' Ecloga of the Grammarian Phrynichus. With Introduction and 
Commentary. 8vo. i&r. 

€ 2 
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Simpson.— LATIN prose after the best authors. 

By F. P. Simpson, B.A., late Scholar of Balliol College, Oxford. 
Part I. CiESARIAN PROSE. Extra fcap. 8vo. 2s. 6d, 
*^* A Key to this work is in the press, 

Thring. — Works by the Rev. E. Thring, M. A., Head-Master of 

Uppingham School. 
A LATIN GRADUAL. A First Latm Construing Book for 

Beginners. New Edition, enlarged, with Coloured Sentence 

Maps. Fcap. 8vo. 2s, 6d, 
A MANUAL OF MOOD CONSTRUCTIONS. Fcap.Svo. u. W. 

White. — FIRST LESSONS IN GREEK. Adapted to GOOD- 
WIN'S GREEK GRAMMAR, and designed as an introduction 
to the ANABASIS OF XENOPHON. By John Williams 
White, Ph.D., Assistant-Professor of Greek in Harvard Univer- 
sity. Crown 8vo. 4/. 6^. 

Wright. — Works by J. Wright, M.A., late Head Master of 

Sutton Coldfield School. 
A HELP TO LATIN GRAMMAR ; or, The Form and Use of 

Words in Latin, with Progressive Exercises. Crown 8vo. 4J. 6^/. 
THE SEVEN KINGS OF ROME. An Easy Narrative, abridged 

from the First Book of Livy by the omission of Difficult Passages ; 

being a First Latin Reading Book, with Grammatical Notes and 

Vocabulary. New and revised Edition. Fcap. 8vo. 3^. 6d, 
FIRST LATIN STEPS ; OR, AN INTRODUCTION BY A 

SERIES OF EXAMPLES TO THE STUDY OF THE 

LATIN LANGUAGE. Crown 8vo. y. 
ATTIC PRIMER. Arranged for the Use of Beginners. Exti« 

fcap. 8vo. 2f. 6d, 
A COMPLETE LATIN COURSE, comprising Rules with 

Examples, Exercises, both Latin and English, on each Rule, and 

Vocabularies, Crown 8vo. 2s, 6d, 

Wright (H. C.)— EXERCISES ON THE LATIN SYNTAX, 
By Rev. H. C. Wright, B.A., Assistant- Master at Haileybury 
College, i8mo. [In preparation. 



ANTIQUITIES, ANCIENT HISTORY, AND 

PHILOSOPHY. 

Arnold. — Works by W. T. Arnold, M. A, 

A HANDBOOK OF LATIN EPIGRAPHY. [In proration. 

THE ROMAN SYSTEM OF PROVINCIAL ADMINISTRA- 
TION TO THE ACCESSION OF CONSTANTINE THE 
GREAT. Crown 8vo. 6s, 
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Arnold (T.)— the second funic war. Being Chaptersof 
THE HISTORY OF ROME. By the late Thomas Arnold, 
D.D., formerly Head Master of Rugby School, and Regius Professor 
of Modem History in the University of Oxford. Edited, with Notes, 
by W. T. Arnold, M.A. With 8 Maps. Crown 8vo. Ss. 6d. 

Beesly.— STORIES from the history of rome. 

By Mrs. Bebsly. Fcap. Svo. 2s. 6d, 
Classical Writers. — Edited by John Richard Green, M.A.. 

LL.D. Fcap. Svo. is, 6d, each. 
EURIPIDES. By Professor Mahaffv. 
MILTON. By the Rev. Stopford A. Brooke, M.A. 
LIVY. By the Rev. W. W. Capes, M.A. 
VIRGIL. By Professor Nettleship, M.A. 
SOPHOCLES. By Professor L. Campbell, M.A. 
DEMOSTHENES. By Professor S. H. Butcher, M.A. 
TACITUS. By Professor A. J. Church, M.A., and W. J. 

Brodribb, M.A. 

Freeman. — history of rome. By Edward a. Free- 
man, D.C.L., LL,D., Hon. Fellow of Trinity College, Oxford, 
Regius Professor of Modem History in the University of Oxford. 
{Historical Course for Schools,) i8mo. [In preparcUion. 

A SCHOOL HISTORY OF ROME. By the same Author. 
Crown Svo. [In preparation, 

HISTORICAL ESSAYS. Second Series [Greek and Roman 
History.] By the same Author. Svo. los, Set, 

Geddes. — the problem of the Homeric poems. 

By W. D. Geddes, Principal of the University of Aberdeen. 

Svo. 14;. 
Gladstone. — Works by the Rt. Hon. W. E. Gladstone, M.P. 
THE TIME AND PLACE OF HOMER. Crown Svo. 6s. 6d. 
A PRIMER OF HOMER. iSmo. is, 

Jackson.— A manual of greek philosophy. By 

Henry Jackson, M.A., LittD., Fellow and Praelector in Ancient 
Philosophy, Trinity College, Cambridge. [In preparation, 

Jebb. — Works by R. C. Jebb, M.A., LL.D., Professor of Greek 
in the University of Glasgow. 

THE ATTIC ORATORS FROM ANTIPHON TO ISAEOS. 
2 vols. Svo. 25^. 

SELECTIONS FROM THE ATTIC ORATORS, ANTIPHON, 
ANDOKIDES, LYSIAS, ISOKRATES, AND ISAEOS. 
Edited, with Notes. Being a companion volume to the preceding 
work. Svo. I2s, 6d. 

A PRIMER OF GREEK LITERATURE. iSmo. is, 
Kiepert. — manual of ancient geography, Trans- 
lated from the German of Dr. Heinrich Kiepert. Crown Svo. 5i. 
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Smith. — ^Works by tiie Rev. Barnard Smith, M.A. {continued^ 
THE METRIC SYSTEM OF ARITHMETIC, ITS PRIN- 
CIPLES AND APPLICATIONS, with numtrous Examples, 
written expressly for Standard V. in National Schools. Nclw 
Edition. i8mo, cloth, sewed, y^, 

A CHART OF THE METRIC SYSTEM, on a Sheet, size 42 in. 
by 34 in. on Roller, mounted and varnished. New Edition. 
' Price y,6d. ' 

Also a Small Chart on a Card, price id. 

EASY LESSONS IN ARITHMETIC, combining Exercises in 
Reading, Writing, Spelling, and Dictation. Part L for Standard 
I. in National Sdioofs. Crown 8vo. gd, 

EXAMINATION CARDS IN ARITHMETIC. (Dedicated to 

Lord Sandon.) With Answers and Hints. 
Standards I. and 11. in box, is. Standards III., IV., and V.» in 
boxes, IS, each. Standard VI. in Two Parts, in boxes, is, each. 
A and B papers, of nearly the same difficulty, are given so as to 
prevent copying, and the colours of the A and B papers differ in each 
Standard, and from those of every other Standard, so that a master 
or mistress can see at a glance whether the children have the proper 
papers. 

Todhunter.— MENSURATION FOR BEGINNERS. By L 
ToDHUNTER, M.A., F.R.S., D.Sc, late of St. John's College, 
Cambridge. With Examples. New Edition. iSmo. 2j. 6d, 
KEY TO MENSURATION FOR BEGINNERS. By the Rev. 
Fr. Lawrence McCarthy, Professor of Mathematics in St 
Peter's College, Agra. Crown Svo. *]s. 6d, 

ALGEBRA. 

Dalton.— RULES AND EXAMPLES IN ALGEBRA. By the 
Rev. T. Dalton, M.A., Assistant-Master of Eton College. 
Part I. New Edition. i8mo. 2s. Part II. i8mo. 2s. 6d. 
%* A Key to Part I. is now in the press. 

Jones and Cheyne.— ALGEBRAICAL exercises. Pro- 
gressively Arranged, By the Rev. C. A. Jones, M.A., and C. 
H. Cheyne, M.A., F.R.A.S., Mathematical Masters of West- 
minster SchooL New Edition. i8mo. 2s. 6d, 

Hall and Knight.— elementary algebra for 

SCHOOLS. By H. S. Hall, M.A., formerly .Scholar of Christ's 
College, Cambridge, Master of the Military and Engineering Side, 
Clifton Collie; and S. R. Knight, B.A, formerly Scholar of 
Trinity College, Cambridge, late Assistant-Master at Marlborough 
College. Globe 8vo, bound in maroon coloured cloth, ^j. 6d, ; 
with Answers, bound in green coloured cloth, 4r. 6tL 
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Hall and Knight.— algebraical exercises and 

EXAMINATION PAPERS. To accompany ELEMENTARY 
ALGEBRA. By the same authors. Globe 8vo. 2s. 6d, 
HIGHER ALGEBRA FOR SCHOOLS. By the same Authois. 
Globe 8vo. [In pnparaHoM. 

Smith (Barnard) — ^arithmetic and algebra, in their 

Principles and Application ; with numerous systematically arranged 
Examples taken from the Cambridge Examination Papers, with 
especial reference to the Ordinary Examination for the B. A. D^^ee. 
By the Rev. Barnard Smith, M. A., late Rector of Glaston, Rut- 
land, and Fellow and Senior Bursar of St. Peter's College, Cam- 
bridge. New Edition, carefiiUy Revised. Crown 8vo. lor. 6d. 
Smith (Charles). — Works by Charles Smith, M.A., Fellow 
and Tutor of Sidney Sussex College, Cambridge. 
ELEMENTARY ALGEBRA. Globe 8vo. 41. 6d. 
In this work the author has endeavoured to ejq;>1ain the principles of Algebra in as 
simide a manner as possible for the benefit of beginners, bestowing great care upon 
the explanations and proo& of the fundamental operations and rules. 

ALGEBRA FOR SCHOOLS AND COLLEGES. [Preparing. 

Todhunter.— Works by L TODHUNTER, M.A., F.R.S., B^Sc., 

late of St. J[ohn's Collie, Cambridge. 
"Mr. Todhunter is chiefly known to Students of Mathematics as the author of a 
series of admirable mathematical text-books, which possess the rare qualities of being 
clear in style and absolutely free from mistakes, typographical or other."— SxTtTRDAY 
Rkvibw. 

ALGEBRA FOR BEGINNERS. With numerous Examples 

New Edition. i8mo. 2s. 6d. 
KEY TO ALGEBRA FOR BEGINNERS. Crown 8vo. 6f. W. 
ALGEBRA. For the Use of Colleges and Schools. New Edtticm. 

Crown 8vo. *js, 6d. 
KEY TO ALGEBRA FOR THE USE OF COLLEGES AND 

SCHOOLS. Crown 8vo. los. 6d. 

EUCLID & ELEMENTARY GEOMETRY. 
Constable. — geometrical exercises for be- 

GINNERS. By Samuel Constable. Crown 8vo. y. 6d. 

Cuthbertson. — Euclidian geometry. By Francis 

CUTHBERTSON, M.A., LL.D., Head Mathematical Master of the 
City of London School. Extra fcap. 8vo. 4s. 6d, 
DodgSOn. — Works by Chaklbs L. Dodgson, M.A., Student and 
late Mathematical Lecturer of Christ Church, Oxford. 
EUCLID. BOOKS I. and 11. Fourth Edition, with words sub- 
stituted for the Algebraical Symbols used in the First Edition. 

Crown 8vo. 2s. 
%* The text of this Edition haa been ascertained, by counting the worjls, to be 
lus than five-sevenths of that contained in the ordinary editions. 
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Ppdgson.— puCLID AND HIS MODERN RIVALS. Second 
Edition. By the same author. Crown Syo. 6s, 

Eagles.— CONSTRUCTIVE GEOMETRY OF PLANE 
CURVES. By T. H. Eagles, M.A., Instructor in Geometrical 
Drawing, and Lecturer in Architecture at the Royal Indian En- 
gineering College, Cooper's HilL With nnmerous Examples. 
Crown 8vo. 12s. 

Hall and Stevens. — a text BOOK OF EUCLID'S 

ELEMENTS FOR THE USE OF SCHOOLS. By H. S. 
Hall, M.A., and F. H. Stevens, M. A., Assistant-Masters in 
Clifton College. Globe 8vo. [Books /. and IL in the press. 

Halsted.— THE elements of geometry. By George 
BRUCE HALSTED, Professor of Pure and Applied Mathe- 
matics in the University of Texas. 8vo. I2j. 6^1 

Kitchener.— A geometrical NOTE-BOOK, containmg 
Easy Problems in Geometrical Drawing preparatory to the Study 
of Geometry. For the Use of Schools. By F. E. Kitchener, 
M.A., Head-Master of the Grammar School, Newcastle^ Stafford- 
shire. New Edition. 4to. 2j. 

Mault.— natural GEOMETRY: an Introduction to the 
Logical Study of Mathematics. For Schools and Technical 
Classes. With Explanatory Models, based upon the Tachy- 
metrical works of Ed. Lagout. By A. Mault. i8mo. ix. 
Models to Illustrate the above, in Box, \zs, 6d, 

Smith. — an""elementary treatise on solid 

GEOMETRY. By Charles Smith, M.A., Fellow and Tutor 
of Sidney Sussex College, Cambridge. Crown 8vo. 91. 6d, 

Syllabus of Plane Geometry (corresponding to Euclid, 
Books I. — ^VI.). Prepared by the Association for the Improve- 
ment of Geometrical Teaching. New Edition. Crown 8vo. is. 

Todhunter. — the elements of EUCLID. For the Use 
of CoUegesand Schools. By I. Todhunter, M.A., F.R.S., D.Sc, 
of St. Tohn*s College, Cambridge. New Edition. i8mo. 3^. W. 
KEY TO EXERCISES IN EUCLID. Crown 8vo. 6j. 6d, 

Wilson (J. M.).— ELEMENTARY GEOMETRY. BOOKS 
I.-_V. Containing the Subjects of Euclid's first Six Books. Fol- 
lowing the Syllabus of the Geometrical Association. By the Rev. 
J. M. Wilson, M.A., Head Master of Clifton College. New 
Edition. Extra fcap. 8vo. 41. 6d, 

TRIGONOMETRY. 

Beasley.— AN elementary treatise on plane 

TRIGONOMETRY. With Examples. By R. D. Beasley, 
M. A. Eighth Edition, revised and enlarged. Crown 8vo. y. 6tL 
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Lock. — Works by Rev. J. B. LOCK, M.A., Senior FeUow, Assistant 

Tutor and Lecturer in Mathematics, of Gonville and Cains College, 

Cambridge ; late Assistant-Master at Eton. 
TRIGONOMETRY FOR BEGINNERS, as far as the Solution of 

Triangles. Globe 8vo. 2s. 6d, 
ELEMENTARY TRIGONOMETRY. Fourth Edition (in this 

edition the chapter on logarithms has been carefully revised). 

Globe 8vo. 4J. 6d, 
HIGHER TRIGONOMETRY. Globe 8vo. 41. 6d, 

Both Parts complete in One Volume. Globe 8vo. 7j. 6d, 

(See also under Arithmetic.) 

M'Clelland and Preston a treatise on spherical 

TRIGONOMETRY. With numerous Examples. Part I. To the 
End of Solution of Triangles. By William J. M'Clelland, 
Sch. B.A., Principal of the Incorporated Society's School, Santry, 
Dublin, and Thomas Preston, Sch. B. A. Crown 8vo. 4r. 6d. 

[Part II, in the Press, 

Todhunter. — Works by I. Todhunter, M.A., F.R.S., D.Sc, 
late of St. John's College, Cambridge. 

TRIGONOMETRY FOR BEGINNERS. With nmnerous 
Examples. New Edition. i8mo. 2s, 6d, 

KEY TO TRIGONOMETRY FOR BEGINNERS. Crown 8va 
%s. 6d. 

PLANE TRIGONOMETRY. For Schools and Colleges. New 

Edition. Crown 8vo. $s, 
KEY TO PLANE TRIGONOMETRY. Crown 8vo. lor. ed. 

A TREATISE ON SPHERICAL TRIGONOMETRY. New 
Edition, enlarged. Crown 8vo. 4s, 6d, 

(See also under Arithmetic and MensurcUion^ Algebra^ and Higher 

Mathematics,) 



HIGHER MATHEMATICS. 

Airy. — ^Worksby SirG.B. Airy,K.C.B., formerly Astronomer-Royal. 

ELEMENTARY TREATISE ON PARTIAL DIFFERENTIAL 
EQUATIONS. Designed for the Use of Students m the Univer- 
sities. With Diagrams. Second Edition. Crown 8vo. 5j. (id, 

ON THE ALGEBRAICAL AND NUMERICAL THEORY 
OF ERRORS OF OBSERVATIONS AND THE COMBI- 
NATION OF OBSERVATIONS. Second Edition, revised. 
Crown 8vo. 6i. 6</. 



28 MACMILLAN'S EDUCATIONAL CATALOGUE. 



Alexander (T.). — ^elementary applied mechanics. 

Being the simpler and more practical Cases of Stress and Strain 
wrought out individually from first principles by means of Elemen- 
tary Mathematics. By T. Alexander, C.E., Professor of Civil 
Engineering in the Imperial College of Engineering, Tokei« 
Japan. Part I. Crown 8vo. 4s, 6d, 

Alexander and Thomson. — elementary applied 

MECHANICS. By Thomas Alexander, C.K, Professor of 
Engineering in the Imperial College of Engineering, Tokei, Japan ; 
and Arthur Watson Thomson, C.E., B.Sc, Professor of 
Engineering at the Royal College, Cirencester. Part II. Trans- 
verse Stress. Crown 8vo. lOf. 6eL 

Boole.— THE CALCULUS OF FINITE DIFFERENCES.. 
. By G. Boole, D.C.L,, F.R.S., late Professor of Mathematics in 
the Queen's University, Ireland. Third Edition, revised by 
J. F. Moulton. Crown 8vo. lor. 6d, 

Cambridge Senate-House Problems and Riders, 
with Solutions: — 

1875— PROBLEMS AND RIDERS. By A. G. Grkenhill, 
M.A. Crown 8vo. 8j. 6d. 

1878— SOLUTIONS OF SENATE-HOUSE PROBLEMS. By 

the Mathematical Moderators and Examiners. Edited by J. W. L. 
Glaisher, M.A., Fellow of Trinity College, Cambridge. 12s. 

Carll.— A TREATISE ON THE CALCULUS OF VARIA- 
TIONS. Arranged with the purpose of Introducing, as well as 
Illustrating, its Principles to the Reader by means of Problems, 
and Designed to present in all Important Particulars a Complete 
View of the Present State of the Science. By Lewis Buffbtt 
Carll, A. M. Demy 8vo. 21s, 

Cheyne.— AN elementary treatise on the plan. 

ETARY THEORY. By C. H. H. Cheyne, M.A., F.R.A.S. 
With a Collection of Problems. Third Edition. Edited by Rev. 
A. Freeman, M.A., F.R.A.S. Crown 8vo. *]s, 6d, 

Christie. — A COLLECTION OF ELEMENTARY TEST- 
QUESTIONS IN PURE AND MIXED MATHEMATICS ; 
with Answers and Appendices on Synthetic Division, and on the 
Solution of Numerical Equations by Homer's Method. By James 
R. Christie, F.R.S., Royal Military Academy, Woolwich. 
Crown 8vo. 8j. 6d, 

Clausius. — MECHANICAL THEORY OF HEAT. By R. 
Clausius. Translated by Walter R. Browne, M.A., late 
Fellow of Trinity College, Cambridge. Crown 8vo. los, 6d, 
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ClifFord. — the elements of dynamic. An Introduction 
to the Study of Motion and Rest in Solid and Fluid Bodies. By W. 
K. Clifford, F.R.S., late Professor of Applied Mathematics and 
Mechanics at University College, London. Part I. — KINEMATIC. 
Crown 8vo. *js, 6d, 

Cockshott and Walters. — A treatise on geometri- 
cal conic SECTIONS. By Arthur Cockshott, M.A., 
Assistant-Master at Eton, and F. B. Walters, M.A., Assistant- 
Master in Dover College. Crown 8vo. [In preparation. 

Cotterill.— APPLIED MECHANICS : an Elementary General 
Introduction to the Theory of Structures and Machines. By 
James H. Cotterill, F.R.S., Associate Member of the Council 
of the Institution of Naval Architects, Associate Member of the 
Institution of Civil Engineers, Professor of Applied Mechanics in 
the Royal Naval College, Greenwich. Medium 8vo. i8j. 

Day (R. E.)— electric light arithmetic. By R. E. 

Day, M.A., Evening Lecturer in Experimental Physics at King's 
CoU^e, London. Pott 8vo. 2j. 

Drew.— GEOMETRIC AL TREATISE ON CONIC SECTIONS. 
By W. H. Drew, M.A., St. John's College, Cambridge. New 
Edition, enlarged. Crown 8vo. 5^. 

Dyer.— EXERCISES in analytical geometry. Com- 
piled and arranged by J. M. Dyer, M.A., Senior Mathematical 
Master in the Classical ^Department of Cheltenham College. With 
Illustrations. Crown 8vo. 4^. 6d, 

Eagles.— constructive geometry of plane 

CURVES. ByT. H. Eagles, M.A., Instructor in Geometrical 
Drawing, and Lecturer in Architecture at the Royal Indian En- 
gineering Colleg' , Cooper's Hill. With numerous Examples. 
Crown 8vo. I2j. 

Edgar (J. H.) arid Pritchard (G. S.). — NOTE-BOOK ON 

PRACTICAL .^JOLID OR DESCRIPTIVE GEOMETRY. 
Containing Problems with help for Solutions. By J. H. Edgar, 
M.A., Lecturer on Mechanical Drawing at the Royal School of 
Mines, and G. S. Pritchard. Fourth Edition, revised by 
Arthur Meezb. Globe 8vo. 45. &/. 

Edwards. — ^a text-book or differential cal- 
culus. By Rev. Joseph Edwards, M.A., formerly Fellow of 
Sidney Sussex College, Cambridge. Crown 8vo. [In the press, 

Ferrers. — Works by the Rev. N. M. Ferrers, M. A., Master of 
Gonville and Caius College, Cambridge. 
AN ELEMENTARY TREATISE ON TRILINEAR CO- 
ORDINATES, the Method of Reciprocal Polars, and the Theory 
of Projectors. New Edition, revised. Crown 8vo. 6j. 6J. 
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Ferrers.— AN elementary TREATISE ON SPHERICAL 
HARMONICS, AND SUBJECTS CONNECTED WITH 
THEM. By the same author. Crown 8vo. Js, 6d, 

Forsyth,— A treatise on differential equa- 
tions. By Andrew Russell Forsyth, M. A., F. R. S., Fellow 
and Assistant Tutor of Trinity College, Cambridge. 8vo. 141. 

Frost — Works by Percival Frost, M. A., D.Sc., formerly Fellow 
of St. John's Collie, Cambridge ; Mathematical Lecturer at 
King's College. 

AN ELEMENTARY TREATISE ON CURVE TRACING. By 

Percival Frost, M.A. Svo. 12^ 
SOLID GEOMETRY. Third Edition. Demy 8vo. id*. 

Greaves. — a treatise on elementary statics. By 

John Greaves, M.A., Fellow and Mathematicd Lecturer of 
Christ's Collie, Cambridge. Crown Svo. 6s. 6d, 

GreenhilL— DIFFERENTIAL AND INTEGRAL CAL- 
CULUS. With Applications. By A. G. Greenhill, M.A., 
Professor of Mathematics to the Senior Class of Artillery Officers, 
Woolwidi, and Examiner in Mathematics to the Unnrersity of 
London. Crown Svo. ys, 6d. 

Hemming. — an elementary treatise on the 

DIFFERENTIAL AND INTEGRAL CALCULUS, for the 
Use of Colleges and Schools. By G. W. Hemming, M.A., 
Fellow of St. John's College, Cambridge. Second Edition, with 
Corrections and Additions. Svo. 9x. 

Ibbetson.— THE mathematical theory OF PER. 

FECTLY ELASTIC SOLIDS, with a short accomit of Viscous 
Fluids. An Elementary Treatise. By William John Ibbetson, 
B.A., F.R.A.S., Senior Scholar of Clare College, Cambridge. 
Svo. {In tht press, 

Jellet (Iohn«.).— A treatise on the theory of 

FRICTION. By John H. Jellet, ..B.D., Provost of Trinity 

College, Dublin ; President of the Royal Irish Academy. Svo. 

Sf. 6?. 
Johnson. — ^Works by William Woolsey Johnson, Professor of 

Mathematics at the U.S. Naval Academy, Annopolis, Maryland. 
INTEGRAL CALCULUS, an Elementary Treatise on the; 

Founded on the Method of Rates or Fluxions. Demy Svo. S*. 
CURVE TRACING IN CARTESIAN CO-ORDINATES 

Crown Svo. 4J. 6d, 

Kelland and Tait.— introduction TO QUATER- 
NIONS, with numerous examples. By P. Kslland, M.A., 
F.R.S., and P. G. Tait, M.A., Professors in the Department of 
Mathematics in the Uxuversity of Edinbnigh. Second Edition. 
Crown Svo. 7/. d</. 
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Kempe. — how to draw a straight line : a Lecture 
on Linkages. By A. B. Kempe. With Illustrations. Crown 8vo. 
I J. 6d, {NaiHre Series,) 

Kennedy.— THE mechanics of machinery. By A. 

B. W. Kennedy, M.InstC.E., Professor of Engineering and 
Mechanical Technology in University College, London. With 
Illustrations. Crown 8vo. [Nearly ready. 

Knox.— DIFFERENTIAL CALCULUS FOR BEGINNERS. 
By Alexander Knox. Fcap. 8vo. 3^. dd, 

Lupton. — ^ELEMENTARY CHEMICAL ARITHMETIC. With 
1,100 Problems. By Sydney Lupton, M.A., Assistant-Master 
in Harrow School. Globe 8vo. 5^. 

Macfarlane,— PHYSICAL ARITHMETIC. By Alexandke 
Macfarlanb, M. a., D.Sc, F.R.S.E., Examiner in Mathematics 
to the University of Edinburgh, Crown 8vo. Is. 6d, 

Merriman. — a text book of the method of least 

SQUARES. By Mansfield Merriman, Professor of Civil 
Engineering at Lehigh University, Member of the American 
Philosophiod Society, American Associatior for the Advancement 
of Science, American Society of Civil Engineers' Club of Phila- 
delphia, Deutschen Geometervereins, &c. Demy 8vo. &r. Sd. 

Millar. — ^elements of descriptive geometry. By 

J.B. Millar, C.E., Assistant Lecturer in Engineering in Owens 
College, Manchester. Crown 8vo. dr. 

Milne. — weekly problem papers, with Notes intended 
for the use of students preparing for Mathematical Scholarships, 
and for the Junior Members of uie Universities who are reading 
for Mathematical Honours. By the Rev. John J. Milne, M.A., 
Second Master of Heversham Grammar School, Member of the 
London Mathematical Society, Member of the Association for the 
Improvement of Geometrical Teachii^. Pott 8vo. 41. 6d, 
SOLUTIONS TO WEEKLY PROBLEM PAPERS. By the 
same Author. Crown 8vo. los, 6d, 

Muir.— A TREATISE ON THE THEORY OF DETERMI- 
NANTS. With graduated sets of Examples. For use in 
Colleges and Schools. By Thos. Muir, M.A., F.R.S.E., 
Mathematical Master in the High School of Glasgow. Crown 
8vo." *js, 6d. 

Parkinson.— AN elementary treatise on me- 
chanics. For the Use of the Junior Classes at the University 
and the Higher Classes in Schools. By S. Parkinson, t).P., 
r.R.S., Tutor and Praelector of St. John's College, Cambndge. 
With a Collection of Examples. Sixth Edition, revised. Crown 
Svo. 9^ . &d. 
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Pirie.— LESSONS ON RIGID DYNAMICS. By the Rev. G. 
PiRiB, M.A., late Fellow and Tutor of Queen's College, Cam- 
bridi^e ; Professor of Mathematics in the University of Aberdeen. 
Crown 8vo. 6s. 

Puckle.— AN ELEMENTARY TREATISE ON CONIC SEC- 
TIONS AND ALGEBRAIC GEOMETRY. With Numerous 
Examples and Hints for their Solution ; especially designed for the 
Use of Beginners. By G. H. Puckle, M.A. Fifth Edxtion, 
revised and enlarged. Crown 8vo. 7j. 6d. 

Rouleaux.— THE kinematics of machinery. Out- 
lines of a Theory of Machines. By Professor F. Reuleaux. 
Translated and Edited by Professor A. B. W. Ksnmsdy, C.E. 
With 450 Illustrations. Medium 8vo. 2is, 

Rice and Johnson — differential calculus, an 

Elementary Treatise on the ; Founded on the Method of Rates or 
Fluxions. By John Minot Rice, Professor of Mathematics in 
the United States Navy, and William Woolsey Johnson, Pro- 
fessor of Mathematics at the United States Naval Academy. 
Third Edition, Revised and Corrected. Demy 8vo. idr. 
Abridged Edition, &r. 

Robinson.— TREATISE ON MARINE SURVEYING. Pre- 
pared for the use of younger Naval Officers. With Questions for 
Examinations and Exercises princip«dly from the Papers of the 
Royal Naval College. With the results. By Rev. John L. 
Robinson, Chaplain and Instructor in the Royal Naval College, 

Greenwich. With Illustrations. Crown 8vo. ys, 6d, 
CoNTSNTS. — Symbols used in Charts and Surveying— The Construction and Use 
s^ Scales — Laying off Angles — Fixing Portions by Angles — Charts and Chart- 
Drawing — Instruments and Observing — Base Lines — Trianguladon — ^iJevelling— 
Tides and Tidal Observations-^Soundings — Chronometers— -Meridian Distances 
^-Method of Plotting a Survey— Miscellaneous Exercises — Index. ^ 

Routh. — Works by Edward John Routh, D.Sc, LL.D., 
F.R.S., Fellow of the University of London, Hon. Fellow of St. 
Peter's College, Cambridge. 
A TREATISE ON THE DYNAMICS OF THE SYSTEM OF 
RIGID BODIES. With numerous Examples. Fourth and 
enlarged Edition. Two Vols. 8vo. VoL I. — ^Elementary Parts. 
14J. Vol. II. — ^The Advanced Parts. 14s. 
STABILITY OF A GIVEN STATE OF MOTION, PAR- 
TICULARLY STEADY MOTION. Adams' Prize Essay for 
1877. 8vo. &r. 6d. 

Smith (C). — Works by Charles Smith, M.A., Fellow and 
Tutor of Sidney Sussex College, Cambridge. 
CONIC SECTIONS. Second Edition. Crown 8vo. 7j. 6d, 
AN ELEMENTARY TREATISE ON SOLID GEOMETRY. 
Second Edition. Crown 8vo. 91. 6J, (See also under AJIg^eh'a.) 
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Snowball — the elements of plane and spheri- 
cal TRIGONOMETRY ; with the Construction and Use of 
Tables of Logarithms. By J. C. Snowball, M.A. New Edition. 
Crown 8vo. 7j. 6d, 

Tait and Steele. — ^a treatise on dynamics of a 

PARTICLE. With numerous Examples. By Professor Tait 
and Mr. Steele. Fourth Edition, revised. Crown 8vo. 12s. 

Thomson. — a treatise on the motion of vortex 

RINGS. An Essaj to which the Adams Prize was adju(^ed in 
1882 in the University of Cambridge. By J. J. Thomson, Fellow 
of Trinity College, Cambridge, and Professor of Experimental 
Physics in the University. With Diagrams. 8vo. dr. 
Todhunter. — ^Works by I. Todhunter, M.A., F.R.S., D.Sc, 
late of St. John's College, Cambridge. 

*' Mr. Todhunter is chiefly^ known to students of Mathematics as the author of a 
series of admirable mathematical text-books;, which possess the rare qualities of being 
clear in style and absolutely free from mistakes, typographical and other."— 
Saturday Rkvibw. 

MECHANICS FOR BEGINNERS. With numerous Examples. 
New Edition. i8mo. 4r. 6d, 

KEY TO MECHANICS FOR BEGINNERS. Crown 8vo. es.6d. 

AN ELEMENTARY TREATISE ON THE THEORY OF 
EQUATIONS. New Edition, revised. Crown 8vo. ^s. 6d, 

PLANE CO-ORDINATE GEOMETRY, as applied to the Straight 
Line and the Conic Sections. With numerous Examples. New 
Edition, revised and enlarged. Crown 8vo. 'js, 6d. 

A TREATISE ON THE DIFFERENTIAL CALCULUS. With 
numerous Examples. New Edition. Crown 8vo. los, td, 

A TREATISE ON THE INTEGRAL CALCULUS AND ITS 
APPLICATIONS. With numerous Examples. New Edition, 
revised and enlarged. Crown 8vo. lOf. 6d. 

EXAMPLES OF ANALYTICAL GEOMETRY OF THREE 
DIMENSIONS. New Edition, revised. Crown 8vo. dis. 

A HISTORY OF THE MATHEMATICAL THEORY OF 
PROBABILITY, from the time of Pascal to that of Laplace. 
8vo. i&r. 

RESEARCHES IN THE CALCULUS OF VARIATIONS, 
principally on the Theory of Discontinuous Solutions : an Essay to 
whidi the Adams' Prize was awarded in the University of Cam- 
bridge in 1 87 1. 8vo. 6j. 

A HISTORY OF THE MATHEMATICAL THEORIES OF 
ATTRACTION, AND THE FIGURE OF THE EARTH, 
from the time of Newton to that of Laplace. 2 vols. 8vo. 24J. 

AN ELEMENTARY TREATISE ON LAPLACE'S, LAME'S, 
AND BESSEL'S FUNCTIONS. Crown 8vo. los. 6d. 
(See also under AriihmeHc and Mensuration, Alg^a, and 

Trigonometry. ) 
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Wilson (J. M.).— SOLID GEOMETRY AND CONtC SEC- 

TIONS. With Appendices on Transversals J^id Harmonic Division. 
For the Use of Schools. By Rev. J. M. Wilson, M.A. Head 
Master of Clifton College. New Edition. Extra fcap. 8vo. 3f. 6d» 

Woolwich Mathematical Papers, for Admission into 

the Royal Military Academy, Woolwich, 1880—18^4 inclusive. 
Crown 8vo. $s, 6d. 

Wolstenholme.— MATHEMATICAL PROBLEMS, cm SuV 
jects included in the First and Second Divisions of the Schedule of 
subjects for the Cambridge Mathematical Tripos Examination. 
Devised ard arranged by Joseph Wolstenholme, D.Sc, late 
Fellow of Christ's College, sometime Fellow of" St. tohn*s tioll^e, 
and Professor of Mathematics in the Royal Indidn Engineering 
College. New Edition, greatly enlarged. 8vo, i8i. 
EXAMPLES FOR PRACTICE IN THE USE Of SEVEN- 
FIGURE LOGARITHMS. By the same Author. [In ^eparaiwm. 

scicNce. 

(i) Natural Philosophy, (a) Astt^tlothy, (3) 
Chemistry, (4) Biology, (5) Medicine, (6) Anthro- 
pology, (7) Physical Geography and Geology, (8) 
Agriculture, (9) Political Economy, (zo) Mental 
and Moral Philosophy. 

NAtUftAL PHILOSOPHV. 

Airy. — Works by Sir G. B. AiRY, K.C.B., formerly Astronomer- 
Royal. 

UNDULATORY THEORY OF OPTICS. Deagttfed for the Use 
of Students in the University. New Edition. CroWn 8Vck 6s. 6d, 

ON SOUND AND ATMOSPHERIC VIBRATIONS. With 
the Mathematieal Elements of Music. Designed for the Use of 
Students in the University. Second Edition, revised And ailarged. 
Crown 8vo 9^, 

A TREATISE ON MAGNETISM. Designed for «ie Use of 
Students in the University. Crown Svo. 9f. 64* 

GRAVITATION: an Elementary Explanation of ^e Principal 
Perturbations in the Solar System. Second Ediflon. CtbVmSvo. 
^s, 6d. 

Alexander (T.).— ielementary APPtiEt) mechawcs. 

Being the simpler and more practical Cases of Stress and Strain 
wrought out individually from tot principles by ine^ of Ele- 
mentary Mathematics. By T. Alkxani^er, C.E., Professor of 
Civil Engineering in the Imperial College of Engineering, Tokei, 
Japan. Crown 8vo. Part I. 4J. 6d, 
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Alexander — Thomson. — ELEMENTARY APPLtfiD 

MECHANICS. By Thomas Alexander, C.E., Professor of 
Engineering in the Imperial College of Engineering, Tokei, Japan ; 
and Arthur Watson Thomson, C.E., B.Sc, Professor of 
Engineering at the Royal College, Cirencester. Part II. Trans*- 
▼ERSE Stress ; upwards of 150 Diagrams, and 200 Examples 
carefully worked out ; new and complete method for finding, at 
every point of a beam, the amount of the greatest bending 
moment and shearing force durii^ the transit of any set of loads 
fixed relatively to one another — €,g.^ the wheels of a locomotive ; 
continuous beams, &c., &c. Crown 8to. lof. 6d, 

Ball (R. S.). — EXPERIMENTAL MECHANICS. A Course of 
Lectures delivered at the Royal College of Science for Ireland. 
By Sir |R. S. Ball, M.A., Astronomer Royal for Ireland. 
Cheaper Issue. Royal 8vo. \os, 6d. 

Chisholm. — the SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF MEASURE 
AND WEIGHT. By H. W. Chisholm, Warden of the Standards, 
With numerous Illustrations. Crown 8vo. 4;. 6d, (Nature Series,) 

ClausiuS.— MECHANICAL THEORY OF HEAT. By R. 
Clausius. Translated by Walter R. Browne, M.A., late 
Fellow of Trinity College, Cambridge. Crown 8vo, 10*. 6d. 

Cotterill. — applied mechanics: an Elementary General 
Introduction to the Theory of Structures and Machines. By 
James H. Cotterill, F.R.S., Associate Member of the Council 
of the Institution of Naval Architects, Associate Member of the 
Institution of Civil Engineers, Professor of Applied Mechanics in 
the Royal Naval College, Greenwich. Medium 8vo. i8j. 

Gumming.— AN INTRODUCTION TO THE THEORY OF 
ELECTRICITY. By Linnaeus Cumming, M.A., one of the 
Masters of Rugby School. With Illustrations. Crown 8vo. 
Zs, 6d, 

Daniell. — a text-book of the principles of 

PHYSICS. By Alfred Daniell, M.A., LL.B., D.Sc^ 
F.R.S.E., late Lecturer on Physics in the Sdiool of Medicine, 
Edinburgh. With Illustrations. Second Edition. Revised and 
Enlarged. Mediimi 8vo. 21J. 
Day.— ELECTRIC LIGHT ARITHMETIC. By R. E. Day, 
M.A., Evening Lecturer in Experimental Physics at King's 
College, London. Pott 8vo. 2s, 

Everett.— UNITS and physical constants. btJ. d, 

Everett, F.R.S., Professor of Natural Philosophy, Queen's 
College, Belfast. Extra fcap. 8vo. ^r. Sd, 

[Hew Editicn in the press. 

d 2 



36 MACMTLLAN'S EDUCATIONAL CATALOGUE. 

Gray— ABSOLUTE measurements in electricity 

AND MAGNETISM. By Andrew Gray, M.A., F.R.S.K, 
Professor of Physics in the University College of North Wales. 
Pott 8vo. y. 6d. 

Grove.— A dictionary of music and musicians. 

(A.D. 1450 — 1886). By Eminent Writers, English and Foreign. 
Edited by Sir George Grove, D.C.L., Director of the Royal 
College of Music, &c. Demy 8vo. 

Vols. I., II., and III. Price 21 j. each. 

Vol. I. A to IMPROMPTU. Vol. 11. IMPROPERIA to 
PLAIN SONG. Vol. III. PLANCHE TO SUMER IS 
ICUMEN IN. Demy 8vo. cloth, with Illustrations in Music 
T)rpe and Woodcut. Also published in Parts. Parts I. to XIV., 
Parts XIX— XXL, price 3^. 6d. each. Parts XV., XVI., price p. 
Parts XVIL, XVIIL, price 7^. 

*• Dr. Grove's Dictionary will be a boon to every intelligent lover of mnric.**— 
Saturday Review. 

Huxley.— INTRODUCTORY PRIMER OF SCIENCE. By T. 
H. Huxley, F.R.S., &c. i8mo. is. 

Ibbetson. — the mathematical theory of per- 
fectly ELASTIC SOLIDS, with a Short Account of Viscous 
Fluids. An Elementary Treatise. By William John Ibbetson, 
B.A., F.R. A.S., Senior Scholar of Clare College, Cambridge. 8vo. 

[In the press, 

Kempe. — How to draw a straight line ; a Lecture 
on Links^es. By A. B. Kempe. With Illustrations. Crown 
8vo. IJ, 6dr. {Nature Series,) 

Kennedy.— THE mechanics of machinery. By A. B. 

W. Kennedy, M.Inst.C.E., Professor of Engineering and Mechani- 
cal Technology in University College, London. With numerous 
Illustrations. Crown Svo. [Shortly, 

Lang.— EXPERIMENTAL PHYSICS. By P. R. ScoTT Lang, 
M. A., Professor of Mathematics in the University of St. Andrews. 
With Illustrations. Crown Svo. [In the press, 

Lupton.— NUMERICAL TABLES AND CONSTANTS IN 
ELEMENTARY SCIENCE. By Sydney Lupton, M.A., 
F.C.S., F.I.C., Assistant Master at Harrow School. Extra fcap. 
Svo. 2s, 6</. 

Macfarlane,— PHYSICAL arithmetic. By Alexander 

Macfarlane, D.Sc, Examiner in Mathematics in the University 
of Edinburgh. Crown Svo. 7^. 6</. 
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Mayer. — sound : a Series of Simple, Entertaining, and Inex- 
pensive Experiments in the Phenomena of Sound, for the Use of 
Students of every age. By A. M. Mayer, Professor of Physics 
in the Stevens Institute of Technology, &c. With numerons 
Illustrations. Crown 8vo. 2s. 6d. {Nature Series,) 

Mayer and Barnard— LIGHT: a Series of Simple, Enter- 
taining, and Inexpensive Experiments in the Phenomena of Light, 
for the Use of Students of every age. By A. M. Mayer and C. 
Barnard. With numerous Illustrations. Crown 8vo. 2s, 6d, 
(Naiure Series,) 

Newton. — PRINCIPIA. Edited by Professor Sh- W. Thomson 
and Professor Blackburne. 4to, cloth. 31J. 6d, 
THE FIRST THREE SECTIONS OF NEWTON'S PRIN- 
CIPIA. With Notes and Illustrations. Also a Collection of 
Problems, principally intended as Examples of Newton's Methods. 
By Percival Frost, M.A. Third Edition. 8vo. 12s. 

Parkinson. — A TREATISE ON OPTICS. By S. Parkinson, 
D.D., F.R.S., Tutor and Praelector of St. John's College, Cam- 
bridge. Fourth Edition, revised and enlarged. Crown 8vo. los. 6d, 

Perry. — STEAM, an elementary treatise. By 

John Perry, C.E., Whitworth Scholar, Fellow of the Chemical 
Society, Professor of Mechanical Engineering and Applied Medi- 
anics at the Technical College, Finsbury. With nimierous Wood- 
cuts and Numerical Examples and Exercises. i8mo. 4^. 6d. 

Ramsay.— EXPERIMENTAL PROOFS OF CHEMICAL 
THEORY FOR BEGINNERS. By William Ramsay, Ph.D., 
Professor of Chemistry in University College, BristoL Pott 8vo. 
2s. 6d, 

Rayleigh.— THE THEORY OF SOUND. By Lord Rayleigh, 
M.A., F.R.S., formerly Fellow of Trinity Collego^ Cambridge, 
8vo. Vol. I. I2s, 6d. Vol. II. I2J. &d. [Vol, IJL in the press, 

Reuleaux.— THE kinematics of machinery. Out- 
lines of a Theory of Machines. By Professor F. RbulbAUX. 
Translated and Edited by Professor A. B. W. Kennedy, C.E. 
With 450 Illustrations. Medium 8vo. 2if. 

RoSCOe and Schuster.— SPECTRUM ANALYSIS. Lectures 
delivered in 1868 before the Society of Apothecaries of London. 
By Sir Henry E. Roscoe, LL.D., F.R.S., Professor of Chemistry- 
in the Owens College, Victoria University, Manchester. Fourth 
Edition, revised and considerably enlarged by the Author and by 
Arthur Schuster, F.R.S., Ph.D., Professor of Applied Mathe- 
matics in the Owens College, Victoria University. With Ap- 
pendices, numerous Illustrations, and Plates. Medium 8vo. 2IJ. 
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Shann.— AN elementary treatise on heat, in 

RELATION TO STEAM AND THE STEAM-ENGINE. 
By G. Shann, M. A. With Illustrations. Crown 8vo. 4s, 6d, 
Spottiswoode.— POLARISATION OF LIGHT. By the late 
W. Spottiswoode, F.R.S. With many Illustrationi. New 
Edition. Crown 8vo. y, 6d. {Nature Siries,) 

Stewart (Balfour). — Works by Balfour Stewart, F.R.S., 

Professor of Natural Philosophy in the Owens College, Victoria 

University, Manchester. 
PRIMER OF PHYSICS. With numerous Illustrations. New 

Edition, with Questions. i8mo. \s. {Science Pntners^ 
LESSONS IN ELEMENTARY PHYSICS. With numerous 

Illustrations and Chromolitho of the Spectra of the Sun, Stars, 

and Nebulae. New Edition. Fcap. 8vo. 4;. dd, 
QUESTIONS ON BALFOUR STEWARTS ELEMENTARY 

LESSONS IN PHYSICS. By Prof. Thomas H. Core, Owens 

Coll^;e, Manchester. Fcap. 8vo. 2J. 

Stewart an4 Qee. — elementary practical phy- 

SICS, LESSONS IN. By Professor Balfour Stewart, F.R.S., 

and W. Haldanb Gee. Crown 8wo. 
Part I.— GENERAL PHYSICAL PROCESSES. 6j. 
Part II.— OPTICS, HEAT, AND SOUND. [In the tress. 

Part IIL— ELECTRICITY AND MAGNETISM. [In preparation. 
A SCHOOL COURSE OF PRACTICAL PHYSICS. By the 

same authors. {fn preparation, 

Stokes. — ON LIGHT. Behig the Burnett Lectures, delivered in 
Aberdeen in 1883-1884. By George Gabriel Stokes, M.A., 
FJLS.. ^c., Fellow of Pembroke CoUeg^e, and Lucasian Professor 
pf Matnematics in the University of Cambridge. First Course. 
On the Nature of Light.— Second Course. On Light as 
a Means op Investigation. Crown 8vo, 2s. 6d. each. 

[Third Course in the press. 

Stone.— AN ELEMENTARY TREATISE ON SOUND. By 
W. H. Stone, oM.D, With Illustrations. i8mo. y. 6d, 

Tait — HEAT. By P. G. Tait, M.A., Sec. R.S.E., formerly 
Fellow of St. Peter*s College, Cambridge, Professor of Natund 
Philosophy iu the University of Edinburgh. Crown 8vo. 6s. 

Thompson.— ELEMENTARY.LESSONS IN ELECTRICITY 
ANP MAGNETISM. Bv Sjlvanus P. Thompson, Principal 
and Professor of Physics in the Technical College, Finsbuiy. With 
Illustrations. New Edition. Fcap. 8vo. 4r. 6d, 

Thomson.— ELECTROSTATICS AND MAGNETISM, RE- 
PRINTS OF PAPERS ON. By Sir William Thomson, 
P.C.L., LL.D., F.R.S,, F.R.S.E., Fellow of St Pet«r'» College, 
Cambridge^ and Professor of Natural Philosophy in tho University 
^ Glasgow. Second Edition. Medium $vo. 18^. 
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Thomson. — the motion of vortex rings, a 

TREATISE ON. An Essay to which the Adams Prize was 
adjudged in 1882 in the University of Cambridge. By J. J. 
Thomson, Fellow of Trinity College, Cambridge, and Professor of 
Experimental Physics in the University. With Diagrams. 8vo. 6s. 

Todhunter.— NATURALPHILOSOPHY FOR BEGINNERS. 
By I. Todhunter, M.A., F.R.S., D.60. 
Part I. The Properties of Solid and Fluid Bodies. l8mo. 3». 6d, 
Part II. Sound, Light, and Heat. i8mo. 3^. 6d, 

Turner.— HEAT AND ELECTRICITY, A COLLECTION OF 
EXAMPLES ON. By H. H. Turner, B.A., Fellow of Trinity 
College, Cambridge. Crown 8vo. 2s, 6d. 

Wright (Lewis). — LIGHT ; A COURSE OF EXPERI- 
MENTAL! OPTICS, CHIEFLY WITH THE LANTERN. 
By liEWis Wright. With nearly 200 Engravings and Coloured 
Plates. Crown 8vo. 7^. 6d, 

ASTRONOMY. 

Airy.— POPULAR ASTRONOMY. With Illustrations by Sir 
G. B. Airy, K.C.B., formeriy Astronomer-Royal. I^ew Emtion. 
iSmo. 4r. 6d. 

Forbes.— TRANSIT OF VENUS. Bv G. Forbes, M.A., 
Professor of Natural Philosophy in the Andersonian University, 
Glasgow, Illustrated. Grown 8vo. 3J. 6d, {NeUitre Series,) 

Godfray. — Works by Hugh Gopfbay, M.A., Mathematical 

Lecturer at Pembroke College, Cambridge. 
A TREATISE ON ASTRONOMY, for the Use of Colleges and 

Schools. New Edition. 8vo. 12s, CJ. 
AN ELEMENTARY TREATISE ON THE LUNAR THEORY, 

with a Brief Sketch of the Problem up to the time of Newton. 

Second Edition, revised. Crown 8vo. $s. 6d, 

LrOCkyer. — Works by J. Norman Lockyer, F.R.S. 

PRIMER OF ASTRONOMY. With numerous Illustrations. 
New Edition. i8mo. is, {Science Primers.) 

ELEMENTARY LESSONS IN ASTRONOMY. With Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebulee, and 
numerous Illustrations. New Edition. Fcap. 8vo. 5^. 6d. 

QUESTIONS ON LOCKYER'S ELEMENTARYrLESSONS IN 
ASTRONOMY. For the Use of Schools. By John Forbes- 
Robertson. ; i8mo, cloth limp. is. 6d. 

Newcomb. — popular astronomy. By S. Newcomb, 

H-.D., Professor U.S. Naval Observatory. With 112 Illustrations 
and 5 Maps of the Stars. Second Edition, revised. 8vo. i8.r. 
** It is tinlike anything eh« of its kind, and will be of more use in drculating a 

knowledge of Astronomy, than nin«>tcnths of tbe books which have appeared on the 

subject of late years."— Saturday Rjkvibw. 
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CHEMISTRY. 

Cooke. — ELEMENTS OF CHEMICAL PHYSICS. By Josiah 
P. Cooke, Tunr., Erving Professor of Chemistry and Mineralogy 
in Harvard University. Fourth Edition. Royal 8vo. 2ix. 

Fleischer.— A SYSTEM OF volumetric ANALYSIS. 
Translated, with Notes and Additions, from the Second German 
Edition, by M. M. Pattison Muir, F.R.S.E. With Illustrations. 
Crown 8vo. *js. 6d, 

Jones. — Works by Francis Jones, F.R.S.E., F.C.S., Chemical 
Master in the Grammar School, Manchester. 

THE OWENS COLLEGE JUNIOR COURSE OF PRAC- 
TICAL CHEMISTRY. With Preface by Sir Henry Roscok, 
F.R.S., and Illustrations. New Edition. l8mo. 2s, 6d. 

QUESTIONS ON CHEMISTRY. A Series of Problems and 
Exercises in Inorganic and Organic Chemistry. Fcap. 8vo. 3x. 

Landauer. — blowpipe analysis. By j. Landauer. 

Authorised English Edition by J. Taylor and W. E. Kay, of 
Owens College, Manchester. Extra fcap. 8vo. \s. 6d, 
Lupton.— ELEMENTARY CHEMICAL ARITHMETIC. With 
I, ICO Problems. B^ Sydney Lupton, M.A., Assistant-Master 
at Harrow. Extra rcap. Svo. 5^. 

Muir.— PRACTICAL CHEMISTRY FOR MEDICAL STU- 
DENTS. Specially arranged for the first M.B. Course. By 
M. M. Pattison Muir, F.R.S.E. Fcap. 8vo. is. 6d, 

Muir and Wilson.— the elements of thermal 

CHEMISTRY. By M. M. Pattison Muir, M.A., F.R.S.E., 
Fellow and Prselector of Chemistry in GonviUe and Caius College, 
Cambridge ; Assisted by David Muir Wilson. 8vo. I2r. 62. 
Remsen. — compounds of carbon ; or, Organic Chemistry, 
an Introduction to the Study of. By Ira Remsen, Professor of 
Chemistry in the Johns Hopkins University. Crown Svo. 6s, 6d, 
INORGANIC CHEMISTRY. By the same Author. Crown 8vo. 

{Shortfy, 

RoSCOe. — Works by Sir Henry E. RoscoE, F.R.S., Professor of 
Chemistry in the Victoria University the Owens Coll^:e,Mandiester. 

PRIMER OF CHEMISTRY. With numerous Illustrations. New 
Edition. With Questions. iSmo. is. (Science Primers.) 

LESSONS IN ELEMENTARY CHEMISTRY, INORGANIC 
AND ORGANIC. With numerous Illustrations and Chromolitho 
of the Solar Spectrum, and of the Alkalies and Alkaline Earths. 
New Edition. Fcap. 8vo. 45. 6d. 

A SERIES OF CHEMICAL PROBLEMS, prepared with Special 
Reference to the foregoing, by T. E. Thorpe, Ph.D., Professor 
of Chemistry in the Yorkshire CoUgge of Science, Leeds, Adapted 
for the Preparation of Students for the Govenmient, Science, and 
Society of Arts Examinations. With a Preface by Sir Henry £. 
ROSCOB, F.R.S. New Edition, with Key. i8mo. 2s. 
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Roscoe and Schorlemmer. — inorganic and or- 
ganic CHEMISTRY. A Complete Treatise on Inorganic and 
Organic Chemistry. By Sir Henry E. RoscOB, F.R.S., and 
Professor C. Sghorlemmer, F.R.S. With numerous lUustrationf. 
Medium 8vo. 

Vols. I. and II.— INORGANIC CHEMISTRY. 

Vol. I.— The Non-Metallic Elements. 21/. VoL II. Part I.— 
Metals. iSs. Vol. II. Part II.— Metids. iSs. 

Vol. III.— ORGANIC CHEMISTRY. Two Parts. 21s. each. 
THE CHEMISTRY OF THE HYDROCARBONS and their 
Derivatives, or ORGANIC CHEMISTRY. With numerotts 
Illustrations. Medium 8vo. 21s. each. 

Vol. IV.— Part I. ORGANIC CHEMISTRY, continued. 

[In the press, 
Schorlemmcr.— A MANUAL OF THE CHEMISTRY OF 
THE CARBON COMPOUNDS, OR ORGANIC CHE- 
MISTRY. Bjr C. Schorlemmer, F.R.S., Professor of Che- 
mistry in the Victoria University -the [Owens College, Manchester. 
With Illustrations. 8vo. 14s, 

Thorpe.— A series of chemical problems, wepawd 
with Special Reference to Sir H. E. Roscoe's Lessons in Elemen- 
tary Chemistry, hy T. E. Thorpe, Ph.D., F.R.S., Professor of 
Chemistry in the Normal School of Science, South Kensington, 
adapted for the Preparation of Students for the Government, 
Science, and Society of Arts Examinations. With a Prefoce by 
Sur Henry £. Roscos, F.R.S. New Edition, with Key. i8mo. 

2J. 

Thorpe and Riicker.— a treatise ON CHEMICAL 

PHYSICS. By T. E. Thorpe, Ph.D., F.R.S. Professor of 
Chemistry in the Normal School of Science, and Professor A. W. 
RucKER. Illustrated. 8vo. \In preparation, 

Wright.— METALS AND THEIR CHIEF INDUSTRIAL 
APPLICATIONS. By C. Alder Wright, D.Sc., &c., 
Lecturer on Chemistry in St. Mary's Hoi^ital Medical School. 
Extra fcap. 8vo. 3^. 6d, 

BIOLOGY. 

Allen.— ON THE COLOUR OF FLOWERS, as Illustrated in 
the British Flora. By Grant Allen. With Illustrations. 
Crosni 8vo. y,6d. {Nature Series.) 

Balfour. — a treatise on comparative embry. 

OLOGY. By F. M. Balfour, M.A., F.R.S., Fellow and 
Lecturer of Trinity College, Cambridge. With Illustrations. 
Second Edition, reprinted without alteration from the First 
Edition. In 2 vols. 8vo. Vol. I. i8j. Vol. II. 21s, 
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B^ttany.— FIRST LESSONS IN PRACTICAL BOTANY. 
By G. T. Bbttany, M.A., F.L.S., Lecturer in Botany at Guy's 
lipspital Medical School. i8mo. i^. 

Bower— Vines.— A COURSE OF PRACTICAL INSTRUC 
TION IN BOTANY. By F. O. Bower, M.A.. F.L.S., 
Professor pf Botany In the University of Glasgow, ana Sydney 
H. Vines, M.A., D.Sc, F.R.S., Fellow and Lecturer, Christ's 
CoU^e, Cambridge. With a Preface by W. T. Thiselton 
Dyer, M,A., C.M.G., F.R.S., F.L.S., Director of the Royal 
- Gardens, IKew. 
Part L—PHANEROGAMiE— PTERIDOPHYTA. Crown 8vo. 
6s. 

Darwin (Charles).— memorial notices ofcharles 

DARWIN, F.R.S., &c. By Thomas Henry Huxley, F.RJS., 
G, J. Romanes, F.R.S., Aj^c^ibald Geikib, F.R.S., and 
W. T. Thiselton Dyer, F,R»S. Reprinted from Nature, 
With a Porfrait, engraved by C, ft Jeens. Crown 8vo. 
2s. 6d, {Nature Series,) 

Flower and Ga4ow.— an introduction to the 

OSTEOLOGY OF THE MAMMALIA. By William Henry 
Flower, LL.D., F.R.S., Director of t^e Natural History De- 
partments of the British Museum, late Hunterian Professor of 
Comparative Anatomy and Physiology in the Royal Coll^ of 
Surgeons of England. With numerous Illustrations. Third 
Edition. Revised with the assistance of Hans Gadow, Ph.D., 
M.A., Lecturer on the Advanced Morphology of Vertebrates and 
3tric]cland Curator in the University^of Cambridge. Crown Svo. 
jof, 6(f. 

Foster. — Works by Michael Foster, M.D., Sec. R.S., Professor 
of Physiology in the University of Cambridge. 

PRIMER OF PHYSIOLOGY. With numerous Illnstratioiii. 
New Edition. x8mo. is. 

' A TEXT-BOOK OF PHYSIOLOGY. With lUustrations. Fourth 
Edition, revised. 8vo. 2is. 

Foster and Balfour.-^THE elements OF EMBRY- 
OLOGY. By Michael Foster, M.A., M.D., LL.D., Sec. R.S., 

' Professor of Physiology in the University of Cambridge Fellow 
of Trinity College, Cambridge, and the late Francis M. Balfour, 
M.A., LL.D., F.R.S., Fellow of Trinity College, Cambridge, 
and Professor of Animal Morphology in the University. Second 
Edition, revised. Edited by Adam Sedgwick, M.A., Fellow 
and Assistant Lecturer of Trinity College, Cambridge, and Walter 
Hbape, Demonstrator in the Morphological Laboratory of the 
University of Cambridge. With Illustrations. Crown 8vo. los. 6d. 
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Foster and Langley.— a course of elementary 

PRACTICAL PHYSIOLOGY. By Prof. Michael Foster, 
M.D-, Sec. R.S., &c., and J. N. Langley, M. A., F.R.S., F.cllow 
of Trinity College, Cambridge. Fifth Edition. Crown 8vo. 

Gamgee. — a text-book of the physiological 

CHEMISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. By A. 
Gamgee, M.D., F.R.S., Professor of Physiology in the Victoria 
University the Owens College, Manchester. 2 Vols. 8vo. 
With lUustratiops. Vol. L iSs. [Vol. II. in the^ess. 

Gegenbaur.— ELEMENTS OF comparative anatomy. 

By Professor Cael Gsgsnbaue. A Translation by F. Jeffrey 
Beli;^ B.A. Revised with Preface by Professor E. Ray Lan 
KESTER, F.R.S. With numerous Illustrations. 8vo. 2ix. 

Gray.— STRUCTURAL botany, or organography 

ON THE BASIS OF MORPHOLOGY. To which are added 
the principles of Taxonomy and Phytography, and a Glossaxy of 
Botanical Terms. By Professor Asa Gray, LIId. %vo, los, 6d. 

Hooker. — Works by Sir J. D. Hooker, K.C.S.I., C.B„ M.D., 
F.R.S., D. C/.L. 
PRIMER OF BOTANY. With numerous Illustrations. N^iiy 
Edition. i8mo. u. {Science Printers.) 

THE STUDENTS FLORA OF THE BRITISH ISLANDS. 
Third Edition, revised. Globe 8vo. los, 6d. 

Howes.— AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By Q. B. Howes, Assistant Professor of Zoology, 
Normal School of Science and Royal School of Mines. Witn a 
Preface by Thomas Henry Huxley, F,R.S. Royal 4tp. 14/. 

Huxley. — Works by Thomas Henry Huxley, F.R.S. 

INTRODUCTORY PRIMER OP SCIENCE. i&no. u. 

(Science Primers.) 
LESSONS IN ELEMENTARY PHYSIOLOGY. With numerous 

Illustrations. New Edition Revised. Fcap. 8vo. 4/. 6d, 
QUESTIONS ON HUXLEY'S PHYSIOLOGY FOR SCHOOLS. 

By T. Alcock, M.D. New Edition. i8mo. w. 6d. 

Huxley an4 Martin,— a course of practi<:ax. in 

STRUCTION IN ELEMENTARY BIOLQGY. fiy THOMAS 
Henry Huxley, F.R.S., assisted by H. N. Martin, M.B., 
D.Sc. New Edition, revised. Crown 8vo. 6s, 
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Kane. — European butterflies, a handbook of 

By W. F. De ViSMES Kane, M.A., M.R.I.A., Member of the 
Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown Svo. lOr. dd, 
A LIST OF EUROPEAN RHOPALOCERA WITH THEIR 
VARIETIES AND PRINCIPAL SYNONYMS. Reprinted 
from the Handbook of European ButterfiUs, Crown Svo. I/. 

Lankester. — Works by Professor E. Ray Lankester, F.R.S. 
A TEXT BOOK OF ZOOLOGY. Crown Svo. \In preparatum, 
DEGENERATION : A CHAPTER IN DARWINISM. Illus- 
trated. Crown Svo. zr. 6^. [Nature Series,) 

LrUbbock. — Works by Sir John Lubbock, M.P., F.R.S., D.C.L. 

THE ORIGIN AND METAMORPHOSES OF INSECTS. 
With numerous Illustrations. New Edition. Crown Svo. y, 6d, 
(Nature Series.) 

ON BRITISH WILD FLOWERS CONSIDERED IN RE- 
LATION TO INSECTS. With numerous Illustrations. New 
Edition. Crown Svo. 4^. 6d, {Nature Series), 

FLOWERS, FRUITS, AND LEAVES. With lUustrations. 
Crown Svo. 4^. 6d. (Nature Series, ) 

M'Kendrick. — outlines of physiology in its re- 
lations TO MAN. By J. G. M'Kendrick, M.D., F.R.S.E. 
With Illustrations. Crown Svo. izs, 6d, 

Martin and Moale,— on the dissection of verte- 
brate ANIMALS. By Professor H. N. Martin and W, A. 
MoALE. Crown Svo. [In preparation, 

Mivart. — Works by St. George Mivart, F.R.S., Lecturer in 

Comparative Anatomy at St. Mary's Hospital. 
LESSONS IN ELEMENTARY ANATOMY. With upwards of 

400 Illustrations. Fcap. Svo. 6s, 6d, 
THE COMMON FROG. With numerous Illustrations. Crown 

Svo. y.6d, (Nature Series,) 

MiilleP.— THE FERTILISATION OF FLOWERS. By Pro- 
fessor Hermann Muller. Translated and Edited by D'Arcy 
W. Thompson, B.A., Professor of Biology in University College, 
Dundee. With a Preface by Charles Dakwxn, F.R.S. With 
numerous Illustrations. Medium Svo. 31^. 

Oliver. — Works by Daniel Oliver, F.R.S., &c., Professor of 
Botany in University College, London, &c. 

FIRST BOOK OF INDIAN BOTANY. With numerous Illus- 
trations. Extra fear. Svo. Os. 6d. 

LESSONS IN ELEMENTARY BOTANY. With nearly 200 
Illustrations. New Edition. Fcap. Svo, 4J. 6d, 
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Parker. — ^a course of instruction in zootomy 

(VERTEBRATA). By T. Jeffrey Parker, B.Sc. London, 
Professor of Biology in the University of Otago, New 2^1and. 
With Illustrations. Crown 8vo. $s. 6d. 

Parker and Bettany.— the morphology of the 

SKULL. By Professor W. K. Parker, F.R.S., and G. T. 
BErrANY. Illustrated. Crown 8vo. los, 6d. 

Romanes. — the scientific evidences of organic 

evolution. By G. J. Romanes, M.A., LL.D., F.R.S., 
Zoological Secretary to the Linnean Society. Crown 8vo. 2J. 6d, 
{Natun Series.) 

Smith. — ^Worksby John Smith, A.L.S., &c. 
A DICTIONARY OF ECONOMIC PLANTS. Their History, 

Products, and Uses. 8vo. 14s. 
DOMESTIC BOTANY : An Exposition of the Stracture and 

Classification of Plants, and their Uses for Food, Clothing, 

Medicine, and Manufacturing Purposes. With Illustrations. New 

Issue. Crown 8vo. 12s. 65, 

Smith (W. G.)— DISEASES OF FIELD AND GARDEN 
CROPS, CHIEFLY SUCH AS ARE CAUSED BY FUNGI. 
By WoRTHiNGTON G. SMITH, F.L.S., M.A.I., Member of the 
Scientific Committee R.H.S. With 143 New Illustrations drawn 
and engraved from Nature by the Author. Fcap. 8vo. 4J. 6J. 

Wiedersheim (Prof.).— manual of comparative 

ANATOMY. Translated and Edited by Prof. W. N. Parker. 
With Illustrations. Svo. [In the press, 

MEDICINE. 

Brunton. — ^Works by T. Lauder Brunton, M.D., D.Sc, 
F.R.C.P., F.R.S., Assistant Physician and Lecturer on Materia 
Medica at St. Bartholomew's Hospital ; Examiner in Materia 
Medica in the University of London, in the Victoria University, 
and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. 

A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, 
AND MATERIA MEDICA. Adapted to the United States 
Pharmacopoeia, by Francis H. Williams, M.D., Boston, 
Mass. Second Edition. Adapted to the New British Pharmaco- 
poeia, 1885. Medium 8vo. 2\5 

TABLES OF MATERIA MEDICA : A Companion to the 
Materia Medica Museum. With Illustrations. New Bdttion 
Enlarged. Svo. \os, 6d, 

Hamilton.— A TEXT-BOOK OF PATHOLOGY. By ©. J. 
Hamilton, Professor of Pathological Anatomy (Sir Erasmus 
Wilson Chair), University of Aberdeen. Svo. lln preparation. 
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Klein.— MICRO-ORGANISMS AND DISEASfi. Aii Intro- 
duction into the Study of Specific Micro-Organisms. &y £. 
Klein, M.D., F.R.S., Lecturer on General Anatomy and Physio- 
logy in the Medical School of St. Bartholomew's Host>ita1, London. 
With 121 Illustrations. Third Edition, Revised. Crown 8ro fir. 

Ziegler-Macalister. — TEXT-BOOK OF pathological 

ANATOMY AND PATHOGENESIS. By Professor Ernst 
ZiEGLER of Tiibingen. Translated and Edited far English 
Students by Donald Macalister, M.A.,M.i).,B.Sc.,F.R.C.P., 
Fellow and Medical Lecturer of St. John's College, Cambridge, 
Ph3rsician to Addenbrooke's Hospital, and Teacher of Medicine in 
the University. "With numerous lUiLstrations. Medium 8vo. 

Part L— GENERAL PATHOLOGICAL ANATOMY. I2J. 6d. 

Part IL— SPECIAL PATHOLOGICAL AK ATOMY. Sections 
L— VIII. I2J. 6d, Sections IX.— XVII. in the press. 

ANTHROPOLOGY, 

Flower.— FASHION IN DEFORMITY, as mostrated In the 
Customs of Barbarous and Civilised Races. By Professor 
Flower, F.R.S., F.R.C.S. With Ilhistrations. Otown 8vo. 
2j. 6^. \Nattttt SeHes^ 

fylor.— ANTHROPOLOGY. An Introduction to the Study of 
Man and Civilisation. By E. B. Tylok, D.C.L., l^.R.S. With 
numerous Illustrations. Crown 8vo. Is. 6d. 

PHYSICAL GEOGRAPHY & GEOLOGY. 

Blanford.— THE RUDIMENTS OF PHYSICAL GKOGRA- 
f HY FOR THE USE OF INDIAN SCHOOLS J with a 
Glossary of Technical Terms employed. By H. F. Blanford, 
F.R.S. Ne# Edition, with niustratiotts. Globe gro. zs.6d. 

Geikie. — Works by Archibald Geikib, LL.D.» F»R.S., Director- 
General of the Geological Survey of Great Britain and Ireknd, and 
Director of the Museum of Practical Geology, London, formerly 
MurcUson Professor of Geology and Min^alogy in the UniTersity 
of Edinburgh, &c. 

PRIMER OF PHYSICAL GEOGRAPHY. Witfc totaierous 

lHusttations. New Edition. Witlt QuestMAs. tSffio. is. 

{Science Primers.) 
ELEMENTARY LESSONS IN PHYSICAL GEOti^RAPHY. 

With iMUneroas Ilhistratioiis. New Edition. Tvttp. 8t<K 4r. ^ 

QUESTIONS ON THE SAME. u. M 
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Geikie. — Works by Archibald GEtKis, LL.D., ^c. {cmtinaedj— 
PRIMER OF GEOLOGY. With numerous lUustrtitioiis. New 
Edition. i8mo. \s, {Science Primers,) 

CLASS BOOK OF GEOLOGY. With upwjlrds of floo New 
niustratioDS. Crown Svo. iQf« 6d. 

TEXT-BOOK OF GEOLOGY. With numefoiis Illustrations. 
Second Edition, Fifth Thousand, Revised and Enlarged. Svo. 2&s, 

OUTLINES OF FIELD GEOLOGY. With lUustrations. New 
Edition. Extra fcap. 6to. 3^. 61/. 

Huxley.— PHYSIOGRAPHY. An Introductioii to the Study 
of Nature. By Thomas Hbnrt IIuxley F.R.S. With 
numerous Illustrations^ and Coloured Plates. New &iid Cheaper 
Edition. Crown Svo. dr. 

Phillips.— A TREATISE ON ORE DEPOSITS, fey J. Arthur 
Phillips, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Andeii El^ve 
de r£cole des Mines, Paris ; Author of " A Manual o^M^allurgT«" 
"The Minix]^ and Metallurgy of Gold and Saver," iSi^ WlUi 
numerous Illustrations. Svo. a^r* 

AGRICULTURE. 

^rankland.— AGRICULTURAL chemical analysis, 

A Handbook of. By Percy Faraday Frankla>«d, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mitifts, tttd 
Demonstrator of Practical and Agricultural Cheoustry in the 
Normal School of Science and Royal School Of Mialesi South 
Kensington Museum. Founded upon LsitfiuienfUr di^ Agriculture 
Chemicke Analyse, von Dr. F. Keockbr. Crown 8yo» yj^ M 

Smith (Wcrthington Q.).-"-DlSEASES OF fWuTf AND 
GARDEN CROPS, CHIEFLY SUCH AS ARE CAUSED BY 
FUNGI. By Worthington G. Smith, F.L.-S., ^:A.I., 
Member of the Scientific CdnfflMttce of the R.iff.S; wKh 443 
Illustrations, drawn and engraved from Nature by ^e Author. 
Fcap. Svo. 4J. 6J. 

Tanner. — Works by Henry Tanner, F.C.S., M.R.A.C., 
Examiner in the Principles of Agricmltur* tfidar the Govwament 
Department of Science ; Director of Education in the Listitute of 
Agrieidture, South Kensington, London j sometimf Professor of 
A^cultiiral Science, Umversity College, Ab^stwith. 

ELEMENTARY LESSONS IN THE SCIENC8 OT ACHil- 
CULTURAL PRACTICE. Feap. 8^0* 3^. 6/. 

FIRST PRINCIPLES OF AGRICULTURE. iSitto. U. 
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Tanner. — Works by Henry Tanner, F.C.S., &c. {continued)-^ 
THE PRINCIPLES OF AGRICULTURE. A Series of Reading 
Books for use in Elementary Schools. Prepared by Henry 
Tanner, F.C.S., M.R.A.C. Extra fcap. 8vo. 

I. The Alphabet of the Principles of Agriculture. 6d. 
II. Further Steps in the Principles of Agriculture, is. 
III. Elementaiy School Readings on the Principles of Agriculture 
for the third stage. is» 

POLITICAL ECONOMY. 

CoSSa.— GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. LuiGi CossA, Professor in the University 
of Pavia. Translated from the Second Italian Edition. With a 
Preface by W. Stanley Jevons, F.R.S. Crown 8vo. 4?. 6<i, 
Fawcett (Mrs.). — Works by Millicent Garrett Fawcett:— 
POLITICAL ECONOMY FOR BEGINNERS, WITH QUES- 
TIONS. Fourth Edition. i8mo. 2J. 6d. 
TALES IN POLITICAL ECONOMY. Crown 8vo. 31. 

Fawcett.— A manual of political economy. By 

Right Hon. Henry Fawcett, F.R.S. Sixth Edition, revised, 
wiSi a chapter on "State Socialism and the Nationalisation 
of the Land," and an Index. Crown 8vo. 12s, 
Jevons.— PRIMER OF POLITICAL ECONOMY. By W. 
Stanley Jevons, LL.D., M.A., F.R.S. New Edition. iSma 
IS, (Science Primers,) 

Marshall.— THE economics of industry. By A. 

Marshall, M.A., Professor of Political Economy in the Uni- 
versity of Cambridge, and Mary P. Marshall, late Lecturer at 
Newnham Hall, Cambridge. Extra fcap. 8vo. 2s, 6d, 
Sidgwick.— THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor Henry Sidgwick, M.A., LL.D., Knii^tbiidge 
Professor of Moral Philosophy in the University of Cambridge, 
&c, Author of "The Methods of Ethics.*' 8vo. i6s. 
Walker.*— Works by Francis A. Walker, M.A., Ph.D., Author 
of "Money," "Money in its Relation to Trade," &c 

POLITICAL ECONOMY. 8vo. los, 6d, 

A BRIEF TEXT-BOOK OF POLITICAL ECONOMY. Crown 
8to. 6s, 6d. 

THE WAGES QUESTION. 8vo. 14/. 

MENTAL & MORAL PHILOSOPHY. 

Calderwood,— HANDBOOK of moral philosophy. 

By the Rev. Henry Calderwood, LL.D., Professor of Moral 
Philosophy, University of Edinburgh. New Edition. CiownSvo. 6x. 
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Clifford. — SEEING AND THINKING. By the late Professor 
W. K. Clifford, F.R.S. With Diagrams. Crown 8vo. y. 6d. 
{Nature Set its.) 

Jardinc— THE elements of the psychology of 

COGNITION. By the Rev. Robert Jardine, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly's College, Calcutta. 
Second Edition, revised and improved. Crown 8vo. 6s, 6d. 

Jevons. — Works by the late W. Stanley Jevons, LL.D., M.A., 

F.R.S. 
PRIMER OF LOGIC. New Edition. i8mo. is. (Science Primers,) 
ELEMENTARY LESSONS IN LOGIC ; Deductive and Indue- 

tive, with copious Questions and Examples, and a Vocabulary of 

Logical Terms. New Edition. Fcap. 8vo. 3;. 6d, 
THE PRINCIPLES OF SCIENCE. A Treatise on Logic and 

Scientific Method. New and Revised Edition. Crown 8vo. 

12s, 6J. 
STUDIES IN DEDUCTIVE LOGIC. Second Edition. Crown 

8vo. 6s. 

Keynes. — formal logic, studies and Exercises in. Including 
a Generalisation of Logical Processes in their application to 
Complex Inferences. By John Neville Keynes, M.A., late 
Fellow of Pembroke College, Cambridge. Crown 8vo. los, 6d, 

Ray. — A TEXT-BOOK OF DEDUCTIVE LOGIC FOR THE 
USE OF STUDENTS. By P. K. Ray, D.Sc. (Lon. and Edin.), 
Professor of Logic and Philosophy, Dacca College. Second 
Edition. Globe 8vo. 4^. 6d, 

Sidgwick. — Works by Henry Sidgwick, M.A., LL.D., Kiiight- 
bridge Professor of Moral Philosophy in the University of 
Cambridge. 
THE METHODS OF ETHICS. Third Edition. 8va 14/. A 
Supplement to the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy 8vo. 6s, 
OUTLINES OF THE HISTORY OF ETHICS. Crown 8vo. 

[In the press, 

HISTORY AND QEOQRAPHY. 

Arnold (T.). — ^THE second funic war. Being Chapters 
from THE HISTORY OF ROME. By Thomas Arnold, 
D.D. Edited, with Notes, by W. T. Arnold, M.A With 8 
Maps. Crown 8vo. &r. 6d, 

Arnold (W. T.).— THE ROMAN SYSTEM OK PROVINCIAL 

ADMINISTRATION TO THE ACCESSION of CONST AN- 

TINE THE GREAT. By W. T. Arnold, M.A. Crown 8va 6j. 

"Ought to prove a valuable handbook to the ftudent of Roman history."-— 

Guardian. 

i 
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Bepsly.— STORIES from the history of rome. 

By Mrs. Beesly. Fcap. 8vo. 2s. &/, 
Brycc— THE HOLY ROMAN EMPIRE. By James Bryce, 
P.C.L., Fellovof Oriel College, and Regius Professor of Civil Law 
in the University of Oxford. Seventh Edition. Crown 8vo. p. 6d, 

Buckley.— A history of England for beginners. 

By Arabella Buckley. With Maps. Globe 8vo. [In the press, 
Clarke. — class-book of geography. By C. B. Clarke^ 
M.A., F.L.S., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. Fcap. Svo. 3^. 

Dicpy.— LECTURES INTRODUCTORY TO T^E STUDY 
OF THE LAW OF TH£ CONSTITUTION. By A. V. Dicey, 
B. C. L., of the Inner Temple, Barrister-at-Law ; Vinerian Professor 
of English Law ; Fellow of All Souls Collie, Oxfprd ; poa. |L.L.D. 
Glasgow. Second Edition. Demy Svo. 12s, 6d, 

Dickens's dictionary of the university OF 
OXFORD, 1885-6. i8mo, sewed, is. 

Dickens's dictionary of the university of 

CAMBRIDGE, 1885-6. i8mo, sewed, is. 

Both books (Oxford and Cambridge) bound together in one volume. 

Cloth. 2x. 6d. 

Freeman. — ^Works by Edward A. Freeman, D.C.L., LL.D., 

Regius Professor oif Modern History in the University of Oxford, &c. 
OLD ENGLISH HISTORY. With Five Coloured Maps. New 

Edition. Extra fcap. 8vo. 6s. 
A SCHOOL HISTORY OF ROME. By the same Author. Crown 

8vo. [In preparaHon. 

METHODS OF HISTORICAL STUDY. A Coarse of Lectures. 

Bv the Same Author. 8vo. lox. 6d. 
HISTORICAL ESSAYS. First Series. Third Edition. 8va 

los. 6d. 
Contents :— The Mythical and Romantic ^Elements in Early English History^ 

The Continuity of English History — The Relations between the Crown of 
England and Scotland — St. Thomas of Canterbury and his Biographers, &c 
HISTORICAL ESSAYS. Second Series. ^ftCQjici J^difioq, with 

^d^ijM^^?^ Essays. Svo. ioj. 6d, 

Contents :— Ancient Greece and Mediaval Italy — Mr. Gladstoiitt'^ {Ipmer aad 
the Homeric Ages^-The Historians of Athens — -The Athenian De^ocraey— 
Alejcander tl^e Great— Greece during the Macedonian Period — Mommsen's 
History <^ Rome — Lucius Comeliiis Sulla — ^The Flavian Caesars, &c, &c. 
HISTORICAL ESSAYS. Third Series. 8vp. }:^. 

Contents : — First Impressions of Rome — ^The Illyrian Emj^ron and tjieir Land 
<— AugQSta Treverorum — ^The Goths at Ravenna — Race and ' Language—The 



By^BfijtiQe jBoipire — First Jpapre^ions of Athens— MedisBval and >lodem 
Qceece— The Sontl^em Slaves — Sicilian Cycles— The Normans at Palarmo. 

THE :GR0WTH0F TH^ ENGUSH COl^TITUTIOfiNT FROM 
THE EARLIEST TIMES. Fourth Edition. Ch>wti 8yp. S^, 
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Freeman. — Works by Edward A. Freeman (continued) — 
GENERAL SKETCH OF EUROPEAN HISTORY. New 

Edition. Enlarged, with Maps, &c. i8mo. 3J. 6d, (VoL I. of 

Historical Course for Schools.) 
EUROPE. i8mo. is. {Literature Primers,) 

Green. — Works by John Richard Green, M.A.^ LL.D., 
late Honorary Fellow of Jesus College, Oxford. 
SHORT HISTORY OF THE ENGLISH PEOPLE. With 
Coloured Maps, Genealogical Tables, and Chronological Annals. 
Crown 8vo. %s. 6d. 11 6th Thousand. 
" Stands alone as the one general history of the country, for the sakie of which 
all others, if youn^ *nd old are wise, will he speedily and surely set aside." — 
Acadbmy. 
ANALYSIS OF ENGLISH HISTORY, based on Green's " Short 
History of the English People." By C. W. A. Tait, M.A., 
Assistanit-Master, Clifton College. Crown 8yo. p. 6d, 
READINGS FROM ENGLISH HISTORY. Selected and 
Edited by ToHN Richard Green. Three Parts. Globe 8vo. 
IS, 6d. each. I. Hengist to Cressy. II. Cressy tb Cromwell. 
III. Cromwell to Balakhiva. 

Green. — a Short geography of the British 

ISLANDS. By Jqhn Richard Green and Alice Stopford 
Green. With Maps. Fcap. 8to. y, 6d, 

Grove.— A PRIMER OF GEOGRAPHY. By Sir George 
Grove, D.C.L. With Illustrations. i8mo. is. (Science 
Primers.) 

Guest.— LECTURES ON THE HISTORY OF ENGLAND. 
By M. J. Guest. With Maps. Crown 8vo. 6s» 

Historical Course for Schools — Edited by Edward a. 

Freeman, D.C.L., LL.D., late Fellow of Trinity College, Oxford, 

Regius Professor of Modem History in the University of Oxford. 
L—GENERAL SKETCH OF EUROPEAN HISTORY. By 

Edward A. Freeman, D.C.L. New Edition, revised and 

enlarged, with Chronological Table, Maps, and Index. i8mo. y. 6d. 
II.— HISTORY OF ENGLAND. By Edith Thompson. New 

£d., revised wad enlarged, with Coloured Maps. iSmo. 2s. 6d. 
III.— HISTORY OF SCOTLAND. By Margaret Macarthur. 

New Edition. i8mo. 2s. 
IV.— HISTORY OF ITALY. By the Rev. W. Hunt, M.A. 

New Edition, with Coloured Maps. i8mo. 3^. 6d, 
v.— HISTORY OF GERMANY. By J. SiME, M.A. New 

Edition Revised. i8mo. y. 
VI.— HISTORY OF AMERICA. By John A. Doyle. With 

Maps. i8mo. 4f. 6d. 
VII.— EUROPEAN COLONIES. By E. J. Paynp, M.A. With 

Maps. i8mo. 4/. 6d. 

e 2 
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Historical Course for Schools (continu^dy- 

VIII.— FRANCE. By Charlotte M. Yonge. With Map*. 

i8mo. 3J. 6d, 
GREECE. By Edward A. Freebian, D.C.L. [In preparation. 
ROME. By Edward A. Freeman, D.C.L. \ln preparation. 

History Primers— Edited by John Richard Green, M.A., 

LL.D., Author of "A Short History of the English People." 
ROME. By the Rev. M. Creighton, M.A., Dixie Professor of 

Ecclesiastical History in the University of Cambridge. Widi 

Eleven Maps. i8mo. u. 
GREECE. By C. A. Fyffe, M.A., Fellow and late Tutor of 

University College, Oxford. With Five Maps. iSmo. ix. 
EUROPEAN HISTORY. By E. A. Freeman, D.C.L., LL.D. 

With Maps. i8mo. u. 
GREEK ANTIQUITIES. By the Rev. J. P. Mahaffy, M.A. 

Illustrated. iSmo. is, 
CLASSICAL GEOGRAPHY. By H. F. Tozer, M.A. i8mo. \s. 
GEOGRAPHY. By Sir G. Grove, D.C.L. Maps. i8mo. u. 
ROMAN ANTIQUITIES. By Professor Wilkins. IUus- 

trated. i8mo. \s, 
FRANCE. By Charlotte M. Yonge. i8mo. is. 

Hole. — A GENEALOGICAL STEMMA OF THE KINGS OF 
ENGLAND AND FRANCE. By the Rev. C. Hole. On 
Sheet. 15, 

Jennings.— CHRONOLOGICAL TABLES. Compiled by Rev. 
A. C. Jennings. \In the prtss, 

Kiepert— A manual of ancient geography. From 
tiie Grerman of Dr. H. Kiepert. Crown 8vo. $s, 

Labberton.— AN JEIISTORICAL atlas. Comprising 141 
Maps, to which is added, besides an Explanatory Text on the 
penod delineated in each Map, a carefully selected Bibliography 
of the English Books and Magazine Articles bearing on that 
Period. By R. H. Labberton, Litt.Hum.D. 410. 12s, 6d, 

Lethbridge — ^a SHORT manual OF the history of 

INDIA. With an Account of India as it is. The Soil, 
Climate, and Productions ; the People, their Races, Religions, 
Public Works, and Industries ; the Civil Services, and System of 
Administration. By Sir Roper Lethbridge, M.A., CLE., late 
Scholar of Exeter College, Oxford, formerly Principal of Kish jaghur 
College, Bengal, Fellow and sometime Examiner of the Calcutta 
University. With Maps. Crown 8vo. 5^. 

Michelet.— A SUMMARY OF MODERN HISTORY. Trans- 
lated from the French' of M. Michelet, and continued to the 
Present Time, by M. C. M. Simpson. Globe 8vo. 4;. 6d, 
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Ott6.— SCANDINAVIAN HISTORY. By E. C. OttA. With 
Maps. Globe 8vo. 6s. 

Ramsay.— A SCHOOL history of ROME. By G. G. 
Ramsay, M.A., Professor of Humanity in the University of 
Glasgow. With Maps. Crown 8vo. [In prgparation, 

Tait.— ANALYSIS OF ENGLISH HISTORY, based on Green's 
*' Short History of the EngUsh People." By C. W. A. Tait, 
M.A., Assistant-Master, Clifton College. Crown 8vo. jj. 6d, 

Wheeler.— A SHORT HISTORY OF INDIA AND OF THE 
FRONTIER STATES OF AFGHANISTAN, NEPAUL, 
AND BURMA. By J. Talboys Wheeler. With Maps. 
Crown 8vo. I2f. 

Yonge (Charlotte M.). — cameos from English 

HISTORY. By Charlotte M. Yonge, Author of " The Heir 
of Redclyflfe," Extra fcap. 8vo. New Edition. 5^. each, (i) 
FROM ROLLO TO EDWARD II. (2) THE WARS IN 
FRANCE. (3) THE WARS OFTHE ROSES. (4) REFOR- 
MATION TIMES. (5) ENGLAND AND SPAIN. 
EUROPEAN HISTORY. Narrated in a Series of Historical 
Selections from the Best Authorities. Edited and arranged by 
E. M. Sewell and C. M. Yonge. First Series, 1003— 1 154. 
New Edition. Crown 8vo. 6s. Second Series, 1088 — 1228. 
New Edition. Crown 8vo. 6s. 
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LITERATURE. 

(i) English, (2) French, (3) German, (4) Modern 
Greek, (5) Italian. 

ENGLISH. 

Abbott. — A SHAKESPEARIAN GRAMMAR. An attempt to 
illustrate some of the Differences between Elizabethan and Modem 
English. By the Rev. E. A. Abbott, D.D., Head Master of the 
City of London School. New Edition. Extra fcap. 8vo. 6*. 

Brooke.— PRIMER OF ENGLISH LITERATURE. By the 
Rev. Stopford A. Brooke, M.A. i8mo. is. {Literature 
Primers.) 

Butler. — HUDIBRAS. Edited, with Introduction and Notes, by 
Alfred Milnes, M.A. Lon., late Student of Lincoln College, 
Oxford. Extra fcap 8vo. Part I. 3j. 6d. Parts II. and III. 
4f. 6d, 
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Cowper's TASK: AN EPISTLE TO JOSEPH HILL, ESQ.; 
TIROCINIUM, or a Review of the Schools ; and THE HIS- 
TORY OF JOHN GILPIN. Edited, with Notes, by William 
Benham, B.D. Globe 8vo. is, {Globe Readings from Standard 
Authors,) 

Dowden. — SHAKESPEARE. By Professor Dowden. i8mo. 
I J. {Literature Primers, ) 

Dryden.— SELECT PROSE WORKS. Edited, with Introduction 
and Notes, by Professor C. D. Y^nge. Fcap. 8yo. aj. 6d, 

Gladstone.— SPELLING REFORM FROM AN EDUCA- 
TIONAL POINT OF VIEW. By T. H. GLADSTONE, Ph.D., 
F.R.S., Member of the School Board for London. New Edition* 
Crown 8vo. is. 6d. 

Globe Readers. For Standards I.— Vi. Edited by A. F. 
MuRisoN. Sometime English Master at the Aberdeen Grammar 
School. With Illustrations. Globe 8vo. 
Primer 1. (48 pp.) 5</. • Book 111. (232 pp.) is, ^d, 

TI. (48 ■ " " 



Book IV. ^328 pp.) IS, gd. 
Book V. (416 pp.) 2S, 
Book VI. (448 pp.) 2s, 6d. 



Primer II. (48 pp.) sd. 

Book I. (96'pp.^ 6d, 

Book II. (136 pp.) gd. 

'* Among the numerous sets of readers before the pubUc the present series is 
honourably distinj^ruished by the marked superiority of its materials and the 
careful ability with which they have been adapted to the Rowing capadty\)f the 
pupils. The plan of the two primers is excellent for facihtating the child's first 
attempts to read. In the first three following books there is abundance of enter- 
taining reading. .... Better food for young minds could hardly be found."— 

ThB ATHBNiBUM. 

♦The Shorter Globe Readers — with nhwtrations. Globe 

8vo. 



Primer I. (48 pp.) 3^. 
Primer II. {4B PP.) 3d. 
Standard I. (92 pp.) od. 
Standard II. (124 pp.) 9d, 



Statndard itL (178 pp.) is. 
Standard IV. (182 pp.) is. 
Standard V. (216 pp.) l'* ^ 
Standard VI. (228 pp.) is. 6d. 



* This Series has been abridged from " The Globe Readers" to meet the demand 
or smaller reading books. 

GLOBE KSADINOS ttLOVt StANDAKD AUTHORS. 

Cowper's TASK: AN EPISTLE TO JOSEPH HILL, ESQ.; 
TIROCINIUM, or a Review of the Schools ; and THE HIS- 
TORY OF JOHN GILPIN. Edited, with Notes, by William 
B4NHAM, B.D. Globe 8vo. is. 

Goldsmith's VICAR OF WAKEFIELD. With a Memoir of 
Goldsmith by Professor Masson. Globe Sto. is. 

Lamb's (Charles) tales t'ROM SHAIcespeare. 

fedited, with Preface, by Alfred Ainger, M.A. Gtobe 
8vo. 2s. 
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Scott's (Sir Walter) lay OF THE LAST jAlH^fktU 

and THE LADY OF THE LAKE. Edited, with Infroiucaoiis 
and Notes, by Francis Turner Talgrave. GIbbe 8vd. ts, 
MARMION ; and the LORD OF THE ISLES. By the i^me 
Editor. Globe 8vo. is. 

The Children's Garland from the fiest Poets.— 

Selected and arranged by Coventry Patmore. Globe 8vo. ts, 

Yonge (Charlotte M.).— a BOOK OF GOLDEN DEED9 

OF ALL TIMES AND ALL COUNTRIES. Gathered and 
narrated anew by Charlotte M. Yonge, the Author of ** The 
Heir of Redclyffe.** Globe 8vo. 2s. 



Goldsmith. — the traveller, or a Prospefct of Society ; 

and the DESERTED VILLAGE. By Oliver Goldsmith. 

With Notes, Philological and Explanatory, by J. W. Hales, M.A. 

Crown 8vo. 6d. 
THE VICAR OF WAKEFIELD. With a Memdir of Odds^itij 

by Professor Masson. Globe 8vo. U» {Globt Readings firom 

Standard Authors,) 
SELECT ESSAYS. Edited, with Introduction and Notes^ bf 

Pt-ofessor C. D. Yonge. Fcap. 8vo. zs. 6d. 

Hales. — LONGER ENGLISH POEiiS, witli Notes,- Pirilolbgjdtf 
and Explanatory, and an Introduction on the Teaching of Enj^h, 
Chiefly for Use in Schools. Edited by J. W. Hales, M.A., 
Professor of English Literature at King's College, Londtnl. New 
Edition. Extra fcap. 8vo. 4;. 6d, 

Johnson's lives of the POETS. The Six Chief Lives 
(Milton, Dryden, Swift, Addisdn, Pope, Gray), with Macanla/s 
"Life of Johnson." Edited with Ptfeface and Notes by Matthew 
Arnold. New and cfabaper editioii. Crown 8vo. 4r. 6d. 

Lamb (Charles). — ^tales from Shakespeare. Edited, 

with Preface, by Alfred Ainger, M.A. Globe 8to. 2s. 
(Globe Readings from Standard Authors.) 

Literature Primers — Edited by John Richard Gtitkk. 

M. A., LL.D., Author of ** A Short History of the English Pftople.^' 
ENGLISH COMPOSITION. By Professor NiCHOL. iSrao. is. 
ENGLISH GRAMMAR. By the Rev. R. MORAis, LL.D., fiom^- 

time President of tiie Philological Society. i8mo. is, 
ENGLISH GRAMMAR EXERCISES. By R. Morris, LL.D,, 

and H. C. BoWEN, M. A. iSiho. is, 
EXERCISES ON MORRIS'S PRIMER OF ENGtlSH 

GRAMMAR. By John WEtHElifeLL, of the IJiliddle School, 

Liverpool College. i8mo. is. 
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Literature Primers {continued)^ 

ENGLISH LITERATURE. By Stopford Brooke, M.A. New 

Edition. i8mo. is, 
SHAKSPERE. By Professor Dowden. i8mo. is. 
THE CHILDREN'S TREASURY OF LYRICAL POETRY. 
Selected and arranged with Notes by Francis Turner Pal- 
grave. In Two Parts. i8mo. is, each, 
PHILOLOGY. By J. Peile, M.A. iSmo. is. 
Macmillan's Reading Books. — Adapted to the English and 
Scotch Codes. Bound in Cloth. 
PRIMER. i8mo. (48 pp.) 2d, 
BOOK I. for Standard I. i8mo. (96 pp.) 4^. 
„ II. ,, II. i8mo. (144 pp.) Sd, 

,f HI. „ HI. i8mo. (160 pp.) 6d, 

„ IV. „ IV. i8mo. (176 pp.) Sd, 

„ V. for Standard V. i8mo. (380 pp.) is, 
„ VI. „ VI. Crown 8vo. (430 pp.) 2s, 

Book VI. is fitted for higher Classes, and as an Introduction to 
En^ish Literature. 

"They are far above any others that have appeared both in form and substance. 
. . . Tiie editor of the present series has rightly seen that readios books must 
aim chiefly at giving to the p^upils the power of accurate, and, if possible, apt 
and skilful expression; at cultivating in them a good literairy taste, and at arous- 
ing a desire of further reading.' This is done by taking care to select the extracts 
firmn true English classics, going up in Standard VI. course to Chaucer, Hooker, and 
Bacon, as well as Wordsworth, Macaulay, and Froude. . . . This is quite on the 
right track, and indicates justly the ideal which we ought to set before us." — 
Guardian. 

Macmillan's Copy-Books — 

Published in two sizes, viz. : — 

1. Large Post 4to. Price ^d, each. 

2. Post Oblong. Price 2d. each. 

I. INITIATORY EXERCISES AND SHORT LETTERS. 

a. WORDS CONSISTING OF SHORT LETTERS. 
♦3. LONG LETTERS. With words containing Long Letters- 
Figures. 

♦4. WORDS CONTAINING LONG LETTERS. 
4a. PRACTISING AND REVISING COPY-BOOK. For Nos. 
1 104. 

•5. CAPITALS AND SHORT HALF-TEXT. Words beginning 
with a Caoital 

♦6. HALF-TEXT WORDS beginning with Capitals— Figures. 
•7. SMALL-HAND AND HALF-TEXT. With Capitals and 
Figures. 

•8. SMALL-HAND AND HALF-TEXT. With Capitals and 
Figures. 

8a. PRACTISING AND REVISING COPY-BOOK. For Nos. 
5 to 8. 
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Macmillan's Copy- Books (continued)^ 

•9. SMALL-HAND SINGLE HEADLINES— Figures. 
16. SMALL-HAND SINGLE HEADLINES— Figures. 

11. SMALL-HAND DOUBLE HEADLINES— Figures. 

12. COMMERCIAL AND ARITHMETICAL EXAMPLES, &c. 
12a. PRACTISING AND REVISING COPY-BOOK. For Nos. 
8 to 12. 

* Thfse numbers may be kad with Goodman^ s Patent Sliding 
Copies, Large Post 4to. Price (>d. each. 

Martin.— THE poet's HOUR : Poetry selected and arranged 
for Children. By Frances Martin. New Edition. i8mo. 
2s. 6d. 

SPRING-TIME WITH THE POETS: Poetry selected by 
Frances Martin. New Edition. i8mo. y 6d, 

Milton. — By Stopforij Brooke, M.A. Fcap. 8vo. is, 6d, 
{Classical Writers Series,) 

Morris. — Works by the Rev. R. Morris, LL.D. 
HISTORICAL OUTLINES OF ENGLISH ACCIDENCE, 

comprising Chapters on the History and Development of the 

Language, and on Word-formation. New Edition. Extra fcap. 

8vo. 6s, 
ELEMENTARY LESSONS IN HISTORICAL ENGLISH 

GRAMMAR, containing Accidence and Word-formation. New 

Edition. i8mo. 2s. 6d, 
PRIMER OF ENGLISH GRAMMAR. i8mo. is. (See also 

Literature Primers,) 

Oliphant.-— THE old and middle English, a New 

Edition of "THE SOURCES OF STANDARD ENGLISH," 
revised and greatly enlarged. By T. L. Kington Oliphant. 
Extra fcap. 8vo. 9^. 
THE NEW ENGLISH. By the same Author. 2 vols. Crown 8vo. 

[In the press, 

Palgrave.— THE children's treasury of lyrical 

POETRY. Selected and arranged, with Notes, by Francis 
Turner Palgrave. i8mo. 2s, 6d, Also in Two Parts. 
i8mo. is. each. 

Patmorc— THE children's garland from the 

BEST POETS. Selected and arranged by Coventry Patmorb. 
Globe 8vo. zs, {GUbe Peadings from Standard Authors.) 

Plutarch. — Being a Selection from the Lives which Illustrate 
Shakespeare. North's Translation. Edited, with Introductions, 
Notes, Index of Names, and Glossarial Index, by the Rev. W 
W. Skeat, M.A. Crown 8vo. 6s. 
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Scott's (Sir Walter) lay OF THE LAST MINStREL, 

and THE LADY OF THE LAKE. Edited, ^th Infrodttctidh 
and Notes, by Francis TukNAk PALGfcAvE. Qlobe 8vb. ts. 
(jGlobe Readings from Standard AUikvrs.) 

MARMION ; and TttE LORD OF THfe ISLES. By tke same 
Editor. Globe ^vo. is. {Globe Readings from Standard Authors.) 

Shakespeare. — a shakesperian gramj^ar. By Rev. 

E. A. Abbott, D.D., Head Master of the City of London School. 
Globe 8vo. 6j. 

A SHAKESPEARE MANUAL. By F. O. FlUy, M.A., laie 
Head Master of Skipton Graminar School. Secohd Edition. 
Extra fcap. 8vo. 4r. dd. 

PRIMER OF SHAKESPEARE. By Prdfessor DOWDEN. itmo. 
IS. [Literature Primers.) 

Sonnenschein and Meiklejdhn. — THE ENGLISH 

METHOD OF TEACHING TO READ. By A. SoNifiEN- 
SCHEIN and J. M. D. Meiklejohn, M.A. Fcap. 8vo. 

COMPRISING : 

THE NURSERV book, containing aU the two-Letter Words 
in the Language, id. (Also in Large Type on Sheets for 
School Wafis. 5j.) 

TH£ FIRST COURsfe, consisting of Short VoWds i^ith Sitigle 
Consonants. 6d. 

THE SECOND COURSE, with Combinations and Bridges, 
consisting of Short Vowels with Double Consdnafiitd. 6d, 

THE THIRD AND FOURTH COURSES, consistiflf bf Lan|i 

Vowels, and all the Double Vowels in the LAngilage. 6d, 

** These are admuable books, because they are constructed on a principle and 
that the simplest principle on which it is possible to learn to read EngUsh."— 
Spectator. 

Tayldf.— WORDS and places; or. Etymological Illustra- 
tions of History, Ethnology, and Geography. By the Rey. 
Isaac Taylor, M.A., Litt. D., Hon. LL.D., Canon of Yotk. 
Third and Cheaper Edition, revised and compressed. With Maps. 
Globe 8vo. dr. 

Tennyson.— The collected works of Lord.tenny- 

SON, Pofct Laureate. An Editioto fof Schook In fxStit l^&tts. 
Crown 9vo. 2s. 6d. each. 

Thrillg.— THfe ELEMENTS Ot GRAMMAfe tAtCftt IN 
ENGLISH. By EDtiTARD ThrinO^ M.A.^ Head Ui;^ik di 
Uppin^ulm. With Questions. Fourth Editidii. i8mo. it, 

Vaughan(G.M.).— Words from trtE poets; By 

C. M. Vaughan. New Editidh. tSind, cloth, is. 
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Ward.— THE ENGLISH POETS. Selections, with Critic^ 
Introductions by various Writers and a General Introduction by 
Matthew Arnold. Edited by T. H. Ward, M.A. 4 Vols. 
Vol. I. CHAUCER TO DONNE.— Vol. II. BEN JONSON 
TO DRYDEN.— Vol. III. ADDISON to BLAKE.— Vol. IV. 
WORDSWORTH to ROSSETTI. Crown 8vo. Each ^s. 6d, 

Wetherell.— EXERCISES ON MORRIS'S PRIMER OF 
ENGLISH GRAMMAR. By John Wetherkll, M.A. 
i8mo. is, {Literature Primers.) 

Woods. — A FIRST POETRY BOOK FOR SCHOOLS. Ar- 
ranged by Alice Woods, Head Mistress of the Clifton High 
School for Girls. Fcap. 8vo. [In the press. 

Yonge (Charlotte M.).— the ABRIDGED BOOK OF 

GOLDEN DEEDS. A Reading Book for Schools and general 
readers. By the Author of "The Heir of Redclyffe." iStoo, 
cloth. IS, 
GLOBE READINGS EDITION. Complete Edition. Globe 
8vo. 2J. (See p. 54.) 

FRENCH. 

Beaumarchais.— LE barbier de Seville. Edited* 

with Introduction and Notes, by L. P. Bloust, Assistant Master 
in St. Paul's SchooL Fcap. 8vo. y, 6iL 

Bowen.— FIRST LESSONS IN FRENCH. By H. Cour- 
THOPE BoWEN, M.A., Principal of the Finsbury Training College 
for Higher and Middle Schools. Extra fcap. 8vo. is, 

Breymann. — Works by Hermann Breymann, Ph.D., Pro- 

fessor of Philology in the University of Munich. 
A FRENCH GRAMMAR BASED ON PHILOLOGICAL 

PRINCIPLES. Second Edition. Extra fcap. 8vo. 4/. 6d, 
FIRST FRENCH EXERCISE BOOK. Extra fcap. 8vo. 4/. 6d. 
SECOND FRENCH EXERCISE BOOK. Extra fcap. 8vo, 2s. 6d. 

Fasnacht. — ^Works by G. EuGfeNE Fasnacht, Author of " Mac- 
millan's Progressive French Course," Editor of " Macinillan's 
Foreign School Classics," &c. 

THE ORGANIC METHOD OF STUDYING LANGtJAGE& 
Extra fcap. 8vo. I. French. 3J. 6d, 

A SYNTHETIC FRENCH GRAMMAR ^OR SCHOOLS. 
Crown 8vo. $s, 6d, 

GRAMMAR AND GLOSSARY OF THE FREfTCH LAN- 
GUAGE OF THE SEVfeNTEtNTti CfeNTURY. Crown 
8vo. [In preparation. 
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Macmillan's Primary Series of French and 
German Reading Books. — Edited by G. Eugene 

Fasnacht, Assistant-Master in Westminster School. With 
Illustrations. Globe 8vo. 

DE MAISTRE— LA JEUNE SIB6rIENNE ET LE L^PREUX 

DE LA CITE D'AOSTE. Edited, with Introduction, Notes, 
and Vocabulary. By Stephane Barlet, B. Sc, Univ. Gall, and 
London ; Assistant-Master at the Mercers' School, Examiner to 
the College of Preceptors, the Royal ^Naval College, &c. is, 6d. 

GRIMM— KINDER UND HAUSMARCHEN. Selected and 
Edited, with Notes, and Vocabulary, by G. E. Fasnacht. zr. 

HAUFF.— DIE KARAVANE. Edited, with Notes and Vocabu- 
lary, by Herman Hager, Ph.D. Lecturer in the Owens Collie, 
Manchester. 2s. 6d, 

LA FONTAINE—A SELECTION OF FABLES. Edited, with 
Introduction, Notes, and Vocabulary, by L. M. Moriarty, B.A., 
Professor of French in King's College, London. 2s. 

PERRAULT— CONTES DE F^ES. Edited, with Introduction, 
Notes, and Vocabulary, by G. E. Fasnacht. is, 

G. SCHWAB— ODYSSEUS. With Introduction, Notes, and 
Vocabulary, by the same Editor. \In preparation. 

Macmillan's Progressive French Course. — By G. 

Eugene Fasnacht, Assistant-Master in Westminster School. 
I. — First Year, containing Easy Lessons on the Regular 

Accidence. Extra fcap. Svo. is, 
II. — Second Year, containing an Elementary Grammar with 
copious Exercises, Notes, and Vocabularies. A^new Edition, 
enlarged and thoroughly revised. Extra fcap. Svo. 2s, 
III. — ^Third Year, containing a Systematic Syntax, and Lessons 
in Composition. Extra fcap. Svo. 25, 6d, 
THE TEACHER'S COMPANION TO MACMILLAN'S 
PROGRESSIVE FRENCH COURSE. With Copious Notes, 
Hints for Different Renderings, Synonyms, Philological Remarks, 
&c. By G. E. Fasnacht. Globe Svo. Second Year 4?. 6d, 
Third Year 4^ . 6d, 

Macmillan's Progressive French Readers. By 

G. EuGfeNE Fasnacht. 
I.— First Year, containing Fables, Historical Extracts, Letters, 

Dialogues, Fables, Ballads, Nursery Songs, &c., with Two 

Vocabularies: (i) in the order of subjects; (2) in alphabetical 

order. Extra fcap. 8vq. 2s, 6d, 
II. — Second Year, containing Fiction in Prose and Verse, 

Historical and Descriptive Extracts, Essays, Letters, Dialogues, 

&c. Extra fcap. Svo. 2s. 6d. 
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Macmillan's Foreign School Classics. Edited by G. 

EuGtNE Fasnacht. i8mo. 

FRENCH. 

CORNEILLE— LE CID. Edited by G. E. FASNACHT. u. 

DUMAS—LES DEMOISELLES DE ST. CYR. Edited by 
Victor Ogbr, Lecturer in University College, LiverpooL is, 6tl, 

LA FONTAINE'S FABLES. Books I.— VL Edited by L. M. 
MORIARTY, B. A., Professor of French in King's College, London. 

[In preparatiom. 

MOLI&RE— L'AVARE. By the same Editor, is. 

MOLlfeRE— LE BOURGEOIS GENTILHOMME. By the same 
Editor. IS, 6d, 

MOLlfcRE— LES FEMMF^ SAV ANTES. By G. E. Fasnacht. 

IS. 

MOLlfeRE— LE MISANTHROPE. By the same Editor, is. 

MOUERE— LE M^DECIN MALGRE LUL By the same 
Editor. IS. , 

RACINE— BRITANNICUS. Edited by EuGfeNE Pellissier, 
Assistant-Master in Clifton College, and Lectm«r in University 
College, Bristol. [In ike press, 

SCENES FROM ROMAN HISTORY IN FRENCH. Sekcted 
from Various Sources and Edited by C. COLBECK, M.A., late 
Fellow of Trinity College, Cambridge; Assistant-Master at 
Harrow. [In the press, 

SAND, GEORGE— LA MARE AU DIABLK Edited by W. E. 
Russell, M.A.« Assistant Master in Haileybury College, is. 

SANDEAU, JULES— MADEMOISELLE DE LA SEIGLIERE. 
Edited by H. C. Steel, Assistant Master in Winchester College. 
is. 6d, 

THIERS'S HISTORY OF THE EGYPTIAN EXPEDITION. 
Edited by Rev. H. A. Bull, M.A. Assistant-Master in 
Wellington College. [Jn preparation. 

VOLTAIRE— CHARLES XII. Edited by G. E. Fasnacht. y, 6d. 

*#* Other volumes to fdlcno. 

(See also German Author s^ page 63.) 
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Masson (Gustave). — a compendious dictionary 

OF THE FRENCH LANGUAGE (French-English and English- 
French). Adapted from the Dictionaries of Professor Alfred 
Elwall. Followed by a Jjst of the Principal Diverging 
Derivations, and preceded by -Chronological and Historical Tables. 
By GUTAVB . Masson, Assistant Master and Librarian^ Harrow 
School. New Edition. Crown 8vo. dr. 

J^Qli^e.-^HLE BIALADE IMAGINAIRE. Edited, with Intro- 
\ dnction an4 Nqt^, by Francis TAfiy^Ri M-A; Assi^(;aat Master 
at Eton, Fc^p. Svo. 2s. 64. 

{^pt also Macmillan*s Foreign School Classics,) 

Pellissier.— FRENCH ROOTS AND THEIR FAMILIES. A 

Synthetic Vocab«lary, based upon Derivations, for Schools and 

Candidates for Public Examinations. By Eugsne Pblussibr, 

M.A., B.Sc, LL.B., Assistant Master at Clifton College, Lecturer 

"at University College, Bristol. Globe 8vo. 6s, 

HUSS.— A SYSTEM OF ORAL INSTRUCTION IN GERMAN, 
by p^ans pf Progressive Illustrations and Applications of the 
J^u^ ^^ of Grampiar. By Hermann C. O. Huss, Ph.D. 
Cipwp 8vo. Sj. 

MnemiUan's Progressive German Course. By G. 

EUGfeNS Fasnacht. 

Pa^t Lt-First Year. Easy Lessons and Rules on the Regular 
Accidence. Extra fcap. 8vo. is, 6d, 

, : Fart II.-^SxcoND Year. Conversational Lessons in Systematic 
■ Acddence and Elementary S]mtax. With Philological Illustrations 
* and ^tymolog^Lc^l Vocabulary. Extr^ fcap. ^vo. zs, 

. part III.— Thk^d Year. [In preparation^ 

Macmillan's Progressive German Readers. By 
. G. E. Fasnacht. 

I. — ^Fxrst Year, containing an Introduction to the German order 
of Words, with Copious Examples, extracts from German Authors 
in Prose and Poetry ; Notes, aijxd Vocabularies. Extra Fcap. 3vo., 
2s. 6d, 

Macmillan's Primary German Reading Books. 

(See page 6o.) 
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])ft^pmil|gn'3 Foreign School Classics. E^^d by 

G, EUGiNE Fasnacht, iSmo. 

GERMAN. 
FREYTAG (G.j.—DOKTDR LUTHER. EdUjed by FpukNCis 
Storr, M.A., Head Master of the Modem Side, Merchant Tay- 
lors' School. [In preparation, 

GOETHE— GOTZ VON BERLICHINGEN. Edited by H. A. 
Bull, M.A., AsMst^nt l^^ster at W^iUingtoii Collie. 2S, 

J50ETHE— FAUST. Part I, Edit«4 by Jane Lee, Lecturer 
in Modern Lai^guago^ ^.t Newnham College, QMnbridge. 

[Jn iAi press, 

HEINE— SELECTIONS FROM THE REISEBILDER AND 
OTHER PROSE WORKS. Edited by C. Colbeck, M.A., 
Assistant-Master at Hanow, late Fellow of Trinity CoU^e, 
Cambridge. 2s, 6(L • ■ - 

LESSING.— MINNA VON BARNII¥;LM. Edited 1^ James 
SiME. " [In preparation, 

SCHILLER— MINOR POEMS. Selected and Edited by E. J. 
Turner, B.A., iand E. D. A. Morshead, M.A. Assistant- 
Masters in Winchester College. [In the press, 

SCHILLER— DIE JUNGFRAU VON ORLEANS. Edited by 
Joseph GosTWicif . 2s, (ui, 

SCHILLER— MARIA STUART. Edited by C. Sheldon. M.A., 
D.Lit., of the Royal Academical Institution, Belfest. 2s,^. 

SCHJLLER— WILJI5:LM TEI.L. Edited by G. E. Faskacht. 

[In.ptopMraHikt, 

SCHILLER.— WALLENSTEIN'S LAQJtJl. E0it^ l^ H. B. 
Cotterill, M.A. [InpT^g^atiefi* 

UHLAND— SELECT BALLADS. Adapted ad a F^st Easj Read- 
ing Book for Beginners. With Vocabulary. Edited Ijy G. E. 
Fasnacht. i^. 

^«* Other Volumes to follow^ 
(See also J*'renek Authors, page 61.) 

Pylodet.— NEW GUIDE TO GERMAN CONVERSATION; 
coiita^nii^ an Alpbabi^o^ Li3t of nearly Soo Familiar Words ; 
followed by Exercises ; Vocabolary of Wor^s in freqppnt lis^ ; 
Familiar Phrases and Dialogues ; a Sketch of Gehnan Literature, 
Idiomatic Expressions, &c By L. Pylodet. i6moi doth Mmp. 
Zs.id, 

Whitney. — Works by W. D. Whitney, Professo? of Sanskrit 
and Instructor in Modem Languages in Yale College. 

A COMPENDIOUS GE]RMAN GRAMMAR. Crown »vo. at. 6d. 

A GERMAN READER IN PROSE Al^D VERSE. Wit^ Notes 
and Vocabulary. Crown 8vo. 5j. 
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Whitney and Edgren.— a compendious German 

AND ENGLISH DICTIONARY, with Notation of Correspon- 
dences and Brief Etymologies. By Professor W. D. Whitney, 
assisted by A. H. Edgren. Crown 8vo. 7^. 6d, 

THE GERMAN-ENGLISH PART, separately, $$. 

MODERN GREEK. 

Vincent and Dickson. — HANDBOOK TO MODERN 
GREEK. By Edgar Vincent and T. G. Dickson, M.A.. 
Second Edition, revised and enlarged, with Appendix on the 
relation of Modem and Classical Greek by Professor Jebb. 
Crown 8vo. 6s, 

ITALIAN. 

Dante. — the purgatory of DANTE. Edited, with 
Translation and Notes, by A. J. Butler, M.A^ late Fellow of 
Trinity College, Cambridge. Crown 8va I2s. 6(L 
THE PARADISO OF DANTE. Edited, with TransUtion and 
Notes, by flie same Author. Crown 8vo. I2j. 6d, 



DOMESTIC ECONOMY. 

Barker.— FIRST lessons in the principles of 

COOKING. By Lady Barker. New Edition. i8h^o. u. 

Bemers. — first lessons on health. By j. Berners. 

New Edition. i8mo. is, 

Fawcett.— TALES in political economy. By MiLLi- 
. CENT Garrett Fawcett. Globe Svo. 3j. 

iPrederick.— HINTS to housewives on several 

POINTS, PARTICULARLY ON THE PREPARATION OF 
ECONOMICAL AND TASTEFUL DISHES. By Mrs. 
Frederick. Crown Svo. is, 

*' Thu unpretendii^ and useful little volume distincdy supplies a desideratam 
.... The author steadilv keeps in view the simple aim of 'making evexy-day 
■iaals at home, pardculariy the dinner, attracdve,* without adding to the ordinary 
l^usehold eiqpenses." — Saturday Review. 

Grand'homme.— cutting-out and dressmaking. 

From the French of Mdlle. E. Grand'homme. With Diagrams. 
i8mo. IS, 

Jex- Blake.— THE CARE OF INFANTS. A Manual for 
Mothers and Nurses. By Sophia Jex-Blake, M.D., Member 
of the Irish College of Physicians ; Lecturer on Hygiene at 
the London School of Medicine for Women iSmo. is. 
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Tcgetmeier. — HOUSEHOLD management and 

COOKERY. With am Appendix of Recipes used by the 
Teachers of the National School of Cookery. By W. B. 
Tegetmeteb. Compiled at the request of the School Board for 
Londt>n. i8mo. is, 

Thornton.— FIRST LESSONS IN BOOK-KEEPING. By 
J. Thornton, New Edition. Crown 8vo. 2s. 6d. 
Thje object of this voltime is to make the theory of Book-keeping sufficiently 
plahi' for even children to understand it. 

Wright.— THE SCHOOL COOKERY-BOOK. Compiled and 
Edited by C. E. Guthrie Wright, Hon Sec. to the Edinburgh 
School of Cookery. i8mo. is. 



ART AND KINDRED SUBJECTS. 
Anderson, — linear PERSPECTIVE, and model 

DRAWING. A School and Art Class Manual, with Questions 
and Exercises fov Examination, and Examples of Examination 
Papers. By Laurence Anderson. With Illustrations. Royal 
8vo. 2J. 

Collier a primer of art. With Illustrations* By John 

Collier. i8mo. i^. 

Delamotte.— A beginner's drawing book. By 

P. H. Delamotte, F.S.A. Progressively arranged. New 
Edition improved. Crown 8vo. 3^. 6d. 
Ellis.— SKETCHING FR)C»I NATURE. A Handbook for 
Students and Amateurs. By Tristram L Ellis. With a 
Frontispiece and Ten lUustratipp,^ by H. Stacy Marks, 
R.A., and Twenty-seven Sketches by the Author. Crown 8vo. 
2s, 6d. {AriatHonuSeriui) 

Hunt.— TALKS ABOUT ART: By William Hunt, With a 
Letter from Sir J. E. MiLLAis, Bart., R.A. Crown 8vo. 3?. 6d. 

Taylor.— A primer of pianoforte playing. By 

ErAtNKLIN Taylor. Edited by.Sir George Grove. i8mo. li. 

WQEKS ON TEACHING. 

Blakiston— THE teacher. Hints on School Management. 

A Handbook for Managers, Teachers* Assistants, and Pupil 

Teachers. By J. R. Blakiston, M.A. Crown 8vo. 2f. td, 

(Recomn^ended by the London, Birmingham, and Leicester 

School IJoards.) 

" Into a comparatively small book he- has crowded a great deal of exceedindy 

useful 4nd sound advice. It is a plain, common-sense book,, firfl of hihts to th« 

teacher on- the management of kis sthool and his children*"— Sc|iq;>l Boakd 

Chroniclb. ... ,- 
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Calderwood— ON TEACHING. By Professor Henry Calder- 
WOOD. New Edition. Extra fcap. Sva 2s. 6d. 

Carter.— EYESIGHT IN SCHOOLS. A Paper read before the 
Association of Medical Officers of Schools on April 15th, 1885. 
By R. Brudenell Carter, F.R.C.S., Ophthalmic Surgeon to 
St. George's Hospital. Crown 8vo. Sewed, is, 

Fearon. — SCHO9L INSPECTION. By D. R. Fearon, M.A., 
Assistant Commissioner of Endowed Schools. New Edition. 
Crown Svo. 2j. 6d, 

Gladstone.— OBJECT teaching, a Lectm-e deUvered at 
the Pupil-Teacher Centre, William Street Board School, Ham- 
mersmith. By J. H. Gladstone, Ph.D., F.R.S., Member of 
the London School Board. With an Appendix. Crown 

Svo. 3^/. 
" It is a short but interesting and instructive publication, and our younger 
teachers will do well to read it carefully and thoroughly. There is much in these 
few pages which they can learn and profit by." — ^Thb School Guardian. 

Hertel.— OVERPRESSURE IN HIGH SCHOOLS IN DEN- 
MARK. By Dr. Hertel, Municipal Medical Officer, Copen- 

[ hagen. Translated from the Danish by C. Godfrey Sorensen. 
With Introduction by Sir J. Crichton-Browne, M.D., LL.D., 
F.R.S. Crown Svo. 31.6^. 



DIVINITY. 

•^* For other Works by these Authors, see Theological 

Catalogue. 

Abbott (Rev. E. A.)— bible LESSONS. By the Rev. 
E. A. Abbott, D.D., Head Master of the City of London 
School. New Edition. Crown Svo. 4J. 6d. 
'*Wise, suggestive, and really profound initiation into religious thought." 
—Guardian. 

Abbott— Rushbrooke.— THE COMMON TRADITION OF 
THE SYNOPTIC GOSPELS, in the Text of the Revised 
Version. By Edwin A. Abbott, D.D., formerly Fellow of St. 
John's College, Cambridge, and W. G. Rushbrooke, M.L., 
formerly Fellow of St. John's College, Cambridge. Crown 8va 

The Acts of the Apostles. — Being the Greek Text as 
revised by Professors Westcott and Hort. With Explanatory 
Notes for the Use of Schools, by T. E. Page, M. A., late Fellow 
of St. John's Collie, Cambridge ; Assistant Master at the Charter- 
house. Fcap. Svo. 41. 6d, 
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Arnold. —A BIBLEREADING FOR SCHOOLS. — THE 
GREAT PROPHECY OF ISRAEL'S RESTORATION 
(Isaiah, Chapters xl. — ^Ixvi.)- Arranged and Edited for Young 
Learners. By Matthew Arnold, D.C.L., formerly Professor 
of Poetry in the University of Oxford, and Fellow of Oriel. 
New Edition. i8mo, cloth, is. 
ISAIAH XL.— LXVI. With the Shorter Prophecies aUied to it. 
Arranged and Edited, with Notes, by Matthew Arnold. 
Crown 8vo. $s, 
ISAIAH OF JERUSALEM, IN THE AUTHORISED ENG- 
LISH VERSION. With Introduction, Corrections, and Notes. 
Bv Matthew Arnold. Crown 8vo. 4s, 6d, 

Benham.— A companion to the LECTIONARY. Being 
a Commentary on the Proper Lessons for Sundays and Holy Days. 
By Rev. W. Benham, B.D., Rector of S. Edmund with S. 
Nicholas Aeons, &c. New Edition. Crown 8vo. 4s. 6a\ 

Cassel.— MANUAL OF jeWISH HISTORY AND LITERA- 
TURE ; preceded by a BRIEF SUMMARY OF BIBLE HIS- 
TORY. By Dr. D, Cassel. Translated by Mrs. Henry Lucas. 
Fcap. 8vo. 2s, 6d, 

Cheetham.— A CHURCH HISTORY OF THE FIRST SIX 
CENTURIES. By the Ven. Archdeacon Cheetham, 
Crown 8vo. [/« the press. 

Cross. — BIBLE READINGS SELECTED FROM THE 
PENTATEUCH AND THE BOOK OF JOSHUA. By 
the Rev. John A. Cross. Globe 8vo. 2J. 6rf. 

Curteis.— MANUAL OF THE THIRTY-NINE ARTICLES. 
By G. H. CURTEIS, M.A., Principal of the Lichfield Theo- 
logical College. [In preparation, 

Davies. — THE EPISTLES OF ST. PAUL TO THE EPHE- 
SIANS, THE COLOSSIANS, AND PHILEMON; with 
Introductions and Notes, and an Essay on the Traces of Foreign 
Elements in the Theology of these Epistles. By the Rev. J. 
Llewelyn Davies, M.A., Rector of Christ Church, St Mary- 
lebone; late Fellow of Triuty College, Cambridge. Second 
Edition. Demy 8yo. *!$, 6d, 

Drummond.— THE STUDY OF THEOLOGY, INTRO- 
DUCTION TO. By James Drummond, LL.D., Professor of 
Theology in Manchester New College, London. Crown 8vo. $s. 

Gaskoin.— THE CHILDREN'S TREASURY OF BIBLE 
STORIES- By Mrs. Herman Gaskoin. Edited with Preface 
by Rev. G. F. Maclear,D.D. Part I.— OLD TESTAMENT 
HISTORY. i8mo. is. Part II.— NEW TESTAMENT. i8mo. 
IS. Part IIL—THE APOSTLES : ST. JAMES THE GREAT, 
ST. PAUL* AND ST. JOHN THE DIVINE. i8mo. u. 

/a 
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Golden Treasury Psalter.-^tadenfs' Edition. Being an 

Edition of "The Fsahns Chronologically arranged, by Four 
Friends," with briefer Note&. iSmo. y, 6d, 

Greek Testament. — Edited, with tntroducftion and Appen- 
dices, by Canon Westcott and Dr. F. J. A. Hort. Tivo 
Vols, Crown 8vo. lor. 6^/. each. 
Vol. I. The Text. 
Vol. II. Introduction and Appendix, 

Greek Testament. — Edited by Canon WasTCOrt and •'Dr. 
*HoRT, School Edition of Tex!t« i2mo. cloth. 45. 6d. i8mo. 
roan, red edges. 5*. 6d. 

Greek Testament. — ^THE ACTS OF THE APOSTLES. 

Being the Greek Text as revised by Drs. Westcoti* and Hort. 
With Explanatory Notes by T. E. Page, M.A., Assistant Master 
at the Chartehouse. Fcap. Sto. 41. 6d. 

The Gospel according to St. Mark.-^Bebg fhe Greek 

Text as revised by Drs. Westcott and Hort. With Explanatory 
Notes by Rev. J. O. F. Murray, M.A., Lecturer in Emmanuel 
College, Cambridge. Fcap. Svo. \In preparatwn. 

The Greek Testament and the English Version, 

a Companion to. By Philip Schaff, D.D., President 
of the American Committee of Revision. With Facsimile 
Illustrations of MSS., and Standard Editions of the New Testa- 
ment. Crown Svo, I2j. 

Hard wick, — Works by Archdeacon Hardwick :— 
A HISTORY OF THE CHRISTIAN CHURCH, Middle 
Age. From Gregory the Great to the Excommunication of 
Lutter. Edited 1^ William Stfbbs, M.A., Regius Professor 
of Modem History in the University of Oxford. With Four 
Maps. New Edition. Crown ^ro. lOf. 6d, 
A HISTORY OF THE CHRISTIAN CHURCH DURING 
THE REFORMATION, rifth Edition. Edited by Professor 
Stubbs. Crowii Svo. icHf. 6flf. 

Jennings and Lowe.— THE PSALMS, WITH INTRO- 
DUCTIONS AND CRITICAL NOTES. By A. C, Jennings, 
M.A, ; assisted in parts by W. H, Lowe, M.A. In 2 vols. 
Second Edition Revised, Crown Svo, loj. dd, each. 

Lightfoot.-— Works by the Right Rev. J. B. Lightfoot, D.D., 
D.C.L., LL.D., Lord Bi^op of Durham. 
ST, PAUL'S EPISTLE TO THE GALATIANS. A Revised 
Text, \iith Introduction, Notea^ aud Dissertations, Eighth 
Edition, revised. 8^0. I2f. 
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Llghtfoot,— WotksbyRet.J.B.LIGHtiP'oot,D.D.,&t.(rt?«//«l/«/)— 
ST. PAUL'S EPISTLE TO THE PHILIPPIANS. A R<iVised 

Tex% with Introduction, Notes, and Dissertatiotis. E^hth 

Edition, revised. 8vo, 12^. 
ST. CLEMENT OF ROME— THE TWO EPISTLES TO 

THE CORINTHIANS. A Revised Text, with Introduction and 

Notes. 8vo. Ss, 6<f. 
ST. PAUL'S EPISTLES tO THE COLOSSlANS AND TO 

PHILEMON. A Revised Text, with Introduction?, ifbtes, 

and Dissertations. Seventh Edition, revised. 8vo, i2j. 
THE APOSTOLIC FATHERS. Part IL S. IGNATIUS— 

S. POLYCARP. Revised Texts, with Introductions, Notes, 

Dissertations, and Translations. 2 volumes in 3. Deftiy 8vo. 48s, 
Maclear. — Works by the Rev. G. F. Maclear, D.D., Canon of 

Canterbury, Warden of St. Augustine's College, Canterbury," and 

late Head-Master of King's College School, London :— 
A CLASS-BOOK OF OLD TESTAMENT HISTORY. New 

Edition, with Four Maps. i8mo. 4;. 6d, 
A CLASS-BOOK OF NEW TESTAMENT HISTORY, 

including the Connection of the Old and New Testaments. 

With Four Maps, New Edition. i8mo. $s. 6d, 
A SHILLING BOOK OF OLD TESTAMtlNT HISTORY, 

for National add Elementary Schools. With Mjtp. l8ma, doth. 

New Edition. 
A SHILLING BOOK OF NEW TESTAMENT HISTORY, 

for National and El^nentary Schools^ With M^p. i8mo, cloth. 

New Edition, 
These works have been carefully abridged from the Author's 

large manuals. 
CLASS-BOOK OF THE CATECHISM OF THE CHURCH 

OF ENGLANt). New Edition. l8mo. is, 6d, 
A FIRST CLASS-BOOK OF THE CAtECHISM OF THE 

CHURCH OF ENGLAND. WIA Scripture Proofs, fof Junior 

Classes and Schools. New Editioii. l8mo. &/. 
A MANUAL OF INSTRUCTION FOR CONFIRMATION 

AND FIRST COMMUNION. WITH PRAYERS AND 

DEVOTIONS. .32mo, cloth extra, red edges. 2s, 

Maurice.— THE LORD'S PRAYER, THE CREED, AND 
THE COMMANDMENTS. A Manual for Parents and 
Schoolmasters. To which is adided. the 6rd«r of the Scriptures. 
By the Rev. F.Denison Maurice, M.A. i8mo, cloth, limp. is. 

Pentateuch and Book of Joshua : an Historico-Critical 

Inquiry into' the Origin and Composition of the Hexateudi. By 
A. KuENEN, Professor of Theolc^ at Leiden. Translated from 
the Dutch, with the assistance of the Author, by Philip H. 

WiCKSTEED, M.A. 8vO. 14/. 
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Procter. — a history of the book of common 

PRAYER, with a Rationale of its Offices. By Rev. F. Procter. 
M.A. Seventeenth Edition, revised and enlarged. Crown 8vo. 
los, 6d, 

Procter and Maclear.— an elementary intro- 
duction TO THE BOOK OF COMMON PRAYER. Re- 
arranged and supplemented by an Explanation of the Morning 
and Evening Prayer and the Litany. By the Rev. F. Procter 
and the Rev. Dr. Maclear. New and Enlarged Edition, 
containing the Communion Service and the Confirmation and 
Baptismal Offices. i8mo. 2s, 6d, 

The Psalms, with Introductions and Critical 

Notes. — By A. C.Jennings, M. A., Jesus College, Cambridge, 
Tjrrwhitt Scholar, Crorse Scholar, Hebrew University Prizeman, 
and Fry Scholar of St. John's College, Cams and Sch^lefield 
Prizeman, Vicar of Whittlesford, Cambs. ; assisted in Parts by W. 
H. Lowe, M.A., Hebrew Lecturer and late Scholar of Christ's 
College, Cambridge, and Tyrwhitt Scholar. In 2 vols. Second 
Edition Revised. Crown 8vo. los 6d, each. 

Ramsay. — ^THE CATECHISER'S manual; or, the Church 
Catediism Illustrated and Explained, for the Use of Clergymen, 
Schoolmasters, and Teachers. By the Rev. Arthur Ramsay, 
M.A. New Edition. i8mo. is, 6d, 

Ryle.— AN INTRODUCTION TO THE CANOT^T OF THE 
OLD TESTAMENT. By Rev. H. E. Ryle, M.A., Fellow 
and Lecturer of King's Collie, Cambridge. Crown 8vo. 

[In preparation. 

St. John's Epistles. — The Greek Text with Notes and Essays, 
by Brooke Foss Westcott, D.D., Regius Professor of Divinity 
and Fellow of Kingjs College, Cambridge, Canon of Westminster, 
&c. Second Edition Revised. Svo. I2J. dd, 

St. Paul's Epistles. — Greek Text, with Introduction and 

Notes. ^^ 
THE EPISTLE TO THE GALATIANS. Edited by the Right 

Rev. J. B. LiGHTFOOT, D.D., Bishop of Durham. Eighth 

Edition. Svo. I2J. 
THE EPISTLE TO THE PHILIPPIANS. By the same Editor. 

Eighth Edition Svo. I2j. 
THE EPISTLE TO THE COLOSSIANS AND TO PHI- 

LEMON. By the same Editor. Seventh Edition. Svo. I2J. 
THE EPISTLE TO THE ROMANS. Edited by the Very Rev. 

C. J. Vaughan, D.D., Dean of Llandaff, and Master of the 

Temple. Fifth Edition. Crown Svo. 7f 6</< 
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St. Paul's Epistles {continued)^ 
THE EPISTLE TO THE PHILIPPIANS, with Translation, 
Paraphrase, and Notes for English Readers. By the same Editor. 
Crown 8vo. 5j. 

THE EPISTLE TO THE THESSALONIANS, COMMENT- 
ARY ON THE GREEK TEXT. By John Eadie, D.D., LL.D. 
Edited by the Rev. W. Young, M.A., with Preface by Professor 
Cairns. 8vo. 12s, 

THE EPISTLES TO THE EPHESIANS, THE COLOSSIANS, 
AND PHILEMON; with Introductions and Notes, and an 
Essay on the Traces of Foreign Elements in the Theology of these 
Epistles. By the Rev. J. Llewelyn Davies, M.A., Rector of 
Christ Church, St. Marylebone ; late Fellow of Trinity College, 
Cambridge. Second Edition, revised. Demy 8vo. 7j. 6^. 

The Epistle to the Hebrews, in Greek and English. 
With Critical and Explanatory Notes. Edited by Rev. Frederic 
Rendall, M. a., formerly Fellow of Trinity College, Cambridge, 
and Assistant-Master at Harrow School. Crown 8vo. dr. 

Westcott. — Works by Brooke Foss Westcott, D.D., Canon of 
Westminster, Regius Professor of Divinity, and Fellow of icing's 
College, Cambridge. 

A GENERAL SURVEY OF THE HISTORY OF THE 
CANON OF THE NEW TESTAMENT DURING THE 
FIRST FOUR CENTURIES. Sixth Edition. With Preface on 
** Supernatural Religion." Crown 8vo. loj. 6^. 

INTRODUCTION TO THE STUDY OF THE FOUR 
GOSPELS. Sixth Edition. Crown 8vo. lOf. 6d, 

THE BIBLE IN THE CHURCH. A Popular Account of the 
Collection and Reception of the Holy Scriptures in the Christian 
Churches. New Edition. i8mo, doth. 4r. 6d. 

THE EPISTLES OF ST. JOHN. The Greek Text, with Notes 
and Essays. Second Edition Revised. 8vo. 12s, 6d, 

THE EPISTLE TO THE HEBREWS. The Greek Text 
Revised, with Notes and Essays. 8vo. [In preparation, 

SOME THOUGHTS FROM THE ORDINAL. Cr. 8vo. is. 6d. 

Westcott and Hort. — the new testament in 

THE ORIGINAL GREEK. The Text Revised by B. F. 
Westcott, D.D., Regius Professor of Divinity, Canon of 
We tminster, and F. J. A. Hort, D.D., Hulsean Professor of 
Divinity ; Fellow of Emmanuel College, Cambridge : late Fellows 
of Trinity College, Cambridge. 2 vols. Crown 8vo. los, 6d, each. 

Vol. I. Text 

Vol. II. Introduction and Appendix. 
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Westcott and Hort.— the new testament in the 

ORIGINAL GKEE-K, FQR SCHOOLS. The Text Revised by 
Brooke Foss We$tcott» D.D., and Fenton John Anthony 
HoRTyD.D. i2mo. cloth. 4s, 6d. i8m3. roao^ red edges. $s.6J. 

Wilson. — THE BIBLE STUDENT'S GUIDE to the mon 
Coirect Understanding of th« Engli'sh Translation of the Old 
Testament, by reference to the original Hebrew. By William 
Wn.^N, D.t)., Caqo9 of Winchester, late Follow of Queen's 
College, Oxford.. Siocpnd Edition,, carefully revised. 4to. 
ciptl^ 25J. 

Wright.— THI5: BI3LE WORD-BOOK -.A Glossary of Archaic 
Words and Phrases in the Authorised Version of the Bible and the 
Bsook of Common Pnayec, By W. Alois Wright, M.A., Fellow 
a^ Bursar of Trinity College, Caaibridg^. Second Ex^tion, Revised 
aii4 Enl^ged. Crawn Bvo. T^r. fyi, 

Yong.6 (Charlotte M.). — SCRIPTURE READINGS FOR 
SCHOOLS AND FAMILIES. By Charlotte M. Yongk. 
Author of " The Heir of Redclyffe." In Five Vols. 

First Series. Genesis to Devteronomv. Sxtra fcap. 8vo. 
is. 6eL With Comments,. 3J. 6d; 

Second Series, From Joshua to Solo«#on. Extra fcap. 
8vo. I J. 6d: With Comments^ 35. 6d, 

Third Series. The Kings and the P^iOPHETS^ Extra fcap. 
8vo. is. 6d, With Conunents, 3;, 6^. . 

Fourth Series. Th^ Go$pel Times, is. 6^. With Comments. 
Extra fcap. 8yo, ^j. 6d', 

FifTH. Serie?. Apostolic Times. Exti^ fcap., Syip. is, 6d. 
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With Excursus on Syllable-dividing, Metheg, Initial Dagesh, aad 
Sim^n Rjipheh. By W, H. Lowe, M;A., Hebrew Lecturer at 
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